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1.0 INTRODUCTION

This description of the Closure Plan, post-closure plan, and financial requirements has been
prepared in accordance with Title 40 of the Code of Federal Regulations (CFR), Part 264,
Subparts G (Closure and Post-Closure) and H (Financial Requirements). The Closure Plan
presented herein describes how Aerojet Corporation (Aerojet) will close the four regulated
thermal treatment units (TTUs) of the thermal treatment facility (TTF) at the Aerojet Orange
County facility (Facility) located at 7499 Pine Stake Road in the town of Rhoadesville, Virginia
(mailing address is 7499 Pine Stake Road, Culpeper, VA 22701). In addition, this Closure Plan

includes the financial requirements associated with closure activities for the TTF.

References in this Closure Plan to Federal Hazardous Waste Regulations (e.g., Title 40 of the
CFR, Part 264) are to regulations adopted by reference in the Virginia Hazardous Waste
Management Regulations (VHWMR), Waste Regulations — Chapter 60 (9 Virginia
Administrative Code (VAC) 20-60).

1.1 Purpose

The purpose of this Closure Plan (CP or Plan) is to describe the steps necessary to achieve clean
closure of the TTUs. The TTUs will have achieved clean closure when all hazardous waste or
hazardous waste constituents of concern (HCOCs) have been removed from the TTUs to levels
such that direct contact with any parts of the TTUs or any HCOCs that remain after closure will
not pose an appreciable threat to human health or the environment, nor adversely impact any

environmental media in excess of established exposure levels.

Achievement of clean closure will be demonstrated by the systematic removal of hazardous
waste and/or HCOCs, by decontamination of the equipment, structures, and soils, and by
comparison of the HCOCs in the sample compliance data to one of four decontamination criteria
in this CP. The four decontamination criteria that comprise the closure performance standard are

non-detection of analytes, background levels, treatment standards for hazardous debris (40 CFR

ENVIRONMENTAL
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268.45), and risk-based criteria. Since clean closure is the goal of this CP, a post-closure plan is
not necessary at this time. If Aerojet is unable to attain clean closure for the TTUs, then an
amended Closure Plan will be submitted to the Virginia Department of Environmental Quality

(VDEQ) for approval along with a post-closure plan.

As described in Section 3.0 of this CP, the TTF consists of four (4) TTUs, designated TTU-1,
TTU-2, TTU-3, and TTU-4. Note that at the time of submission of this Closure Plan, Aerojet is
in the process of applying for a hazardous waste storage permit with the intent of closing the
TTF following issuance of the storage permit and construction of the RCRA permitted storage
facility buildings. This CP identifies steps necessary to complete final closure of the TTF.
When the TTF (i.e., all four TTUs combined) is no longer needed, final closure will be

implemented in accordance with this Closure Plan.

Aerojet will notify the VDEQ of their intent to close the permitted TTUs at least 60 days prior to
initiation of closure activities. A Certification of Closure will be submitted to the VDEQ within
60 days of completion of closure. This certification, stating that the TTUs have been closed in
accordance with the requirements of the approved CP, will be made by both Aerojet and an
independent Professional Engineer registered in the state of Virginia. Until the Certification of
Closure has been accepted/approved by the VDEQ, Aerojet will maintain an onsite copy of the

approved CP and all approved Closure Plan revisions.

1.2 Closure Performance Standard

This CP has been designed to ensure that the TTUs at Aerojet Orange County will not require

further maintenance or controls after closure. Closure of the TTUSs will be in such a manner that

it:
¢ Minimizes the need for further maintenance.
¢ Controls, minimizes or eliminates, to the extent necessary to protect human health and

the environment, post-closure escape of hazardous waste, hazardous constituents,

ENVIRONMENTAL
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leachate, contaminated run-off, or hazardous waste decomposition products to the ground
or surface waters or the atmosphere.

¢ Complies with the closure requirements of 40 CFR Part 264, including, but not limited to,
the requirements of 40 CFR 264.178, 264.197, 264.228, 264.258, 264.280, 264.310,
264.351, 264.601 through 264.603, and 264.1102.

Aerojet will attempt clean closure to meet the closure performance standard by removing all
hazardous waste and hazardous waste constituents to one of four decontamination standards in
this CP. The four decontamination standards that comprise the closure performance standard are
non-detection of analytes, background, treatment standards for hazardous debris (40 CFR
268.45), and risk-based. The removal of all hazardous waste and hazardous waste residues, prior
to and during closure, will eliminate the potential for post-closure release of hazardous waste,
hazardous waste constituents, or residues, leachate, contaminated run-off from rainfall, or

hazardous decomposition products to the ground, surface waters, or atmosphere.

At any time, should it become apparent that removal of all residuals or attainment of the closure
performance standard levels in one or more of the TTUs is technically or economically
infeasible, Aerojet will amend this Closure Plan and submit both the amended closure plan and

post-closure plan to the VDEQ for approval. Refer to Section 15 for further details.
1.3 Partial Closure and Final Closure Activities

The closure activities described in this section apply to any individual TTU within the TTF. The
same methodology for closure will apply to each unit; therefore, this CP can be implemented on
a single unit of the TTF or all TTUs simultaneously. Note that closure of all TTUs are planned
following issuance of the RCRA storage permit and construction of the permitted storage facility

buildings.

Partial or final closure activities consist of removal of the final hazardous energetic waste

inventory for onsite thermal treatment, offsite disposal of thermal treatment residue and thermal

ENVIRONMENTAL
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treatment burn pan lining material at a permitted treatment, storage, and disposal facility (TSDF),
decontamination and disposal of the TTU structures including burn pans and covers, collecting
soil and groundwater samples demonstrating attainment of the closure performance standards,
potential removal of impacted soil, and certification of closure. As noted above, at this time,

Aerojet does not anticipate that partial closure will occur.

1.3.1 Description of Equipment Replacement

Certain structures within the TTUs, such as the burn cages and containment pans, may be
replaced as normal wear on these components necessitates their replacement. When inspection
shows that replacement of the equipment is necessary, proper decontamination will be performed
prior to disposition of the failed equipment in accordance with the applicable closure procedures

of this Closure Plan.

1.4  Clesure Plan Organization

This CP conforms to the general format specified in the VDEQ Draft Guidance Manual for
Closure Plans and Post-Closure Plans for Hazardous Waste Management Facilities (September
28, 2001), and consists of the following sections, with referenced tables and figures presented at

the end of the report (After Section 15 and before the Attachments):

¢ Section 1 Introduction

¢ Section 2 General Facility Description

¢ Section 3 Thermal Treatment Facility Description

¢ Section 4 HCOCs and Analytical Test Methods

¢ Section 5 Clean Closure Decontamination Standards
¢ Section 6 Final Closure Procedures

¢ Section 7 Soil Closure

¢ Section 8 Groundwater Closure

¢ Section 9 Closure Cost Estimate

ENVIRONMENTAL
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Section 10
Section 11
Section 12
Section 13
Section 14

Section 15

Financial Assurance
Liability Requirements
Closure Schedule
Closure Plan Amendment
Certification of Closure

Post-Closure
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2.0 GENERAL FACILITY DESCRIPTION

The Facility is located in Rhoadesville in Orange County, Virginia. The approximately 2,400-
acre Facility is generally rectangular in shape with access roads and buildings and magazines
located throughout the property. The Facility is characterized by small hills and valleys, and the
majority of the Facility is wooded or undeveloped. Prior to the initial purchase of the property in
1986 by the Atlantic Research Corporation (ARC), the area was primarily unimproved fields,
woods and farmland. The Facility boundary including a 1,000 foot buffer zone and 1-mile radius
is shown on Figure 1, USGS Topographic Map. There are no established industrial operations
immediately bordering the Facility. A few residential properties border the Facility, primarily to

the north and south, with undeveloped wooded areas to the east and west.

The United States Environmental Protection Agency (EPA) granted the former ARC facility a
Resource Conservation and Recovery Act (RCRA) Research, Development and Demonstration
(RD&D) permit (EPA ID Number VAD981112618) on January 30, 1987. The RCRA RD&D
permit governs the onsite destruction of energetic (propellant) waste by open burning at a
thermal treatment facility. Thermal treatment events commenced in September of 1990. Aerojet
acquired the Facility from ARC in October 2003 and has continued operating to date under the
EPA RD&D permit.

ARC, alongstanding supplier of solid propulsion systems for the defense contract market,
operated the Orange County, Virginia location from 1990 to 2003 as a solid rocket propellant
production facility, as well as a rocket motor manufacturing and testing facility (SIC Code 3764).
Aerojet purchased certain assets of the ARC Propulsion Division in October 2003. Under the
terms of the purchase agreement, Aerojet acquired the Orange County Facility and continued
existing plant operations. Aerojet develops and manufactures solid propellant rocket motors and
gas generators for tactical missiles, and supplies attitude control motors and spin, retro, and post
boost propulsion systems for strategic missiles. In addition to rocket motor production and
testing, plant operations include administration, storage of explosive materials, laboratory

research, and design and development of propulsion systems (SIC Code 3764).

ENVIRONMENTAL
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Energetic waste 1s generated from both research and development (R&D) and
manufacturing/production operations through a variety of processes. R&D operations are very
similar to full-scale production, but on a much smaller scale. R&D operations are likely to also
involve more and different propellants and compositions from those in production; however,
many of the ingredients are the same or similar. Propellant manufacturing includes the following
major processes: (1) ingredient preparation, e.g., drying, grinding, sizing; (2) propellant mixing
(of ingredients); (3) propellant casting (into cases or sleeves); (4) curing of propellant (often
involves heating); and (5) propellant finishing, involving cutback/trimming/sawing of cast
propellant. After finishing, the final process step is rocket motor assembly, and it does not

ordinarily generate energetic waste.

The production processes described above, with the exception of curing and assembly, typically
involve generation of some form of energetic wastes. In addition to those processes, other
sources of energetic wastes include test quantities of propellants from the various mixes that are
used for quality assurance (QA) testing and then scrapped, scrapped samples or grains, or even

an occasional mix that is scrapped after failing QA testing.

Aerojet operates a RCRA thermal treatment facility onsite for destruction of energetic waste
(energetic/reactive and energetic/reactive-solvent wastes permitted under the RD&D permit) by
open burning. Non-energetic hazardous waste residue generated at the TTF 1s shipped offsite for

further management.
2.1 Facility Contact Information

Environmental and Safety Manager
Aerojet Corporation

7499 Pine Stake Road

Culpeper, VA 22701

Phone: (540) 854-2000

ENVIRONMENTAL
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3.0 THERMAL TREATMENT FACILITY DESCRIPTION

3.1 Location and Background

The TTF is located in the central-eastern portion of the Facility as shown on Figure 1. It has
operated since 1990 for treating energetic waste materials. Photographs of the TTF area are

included as Attachment A to this Closure Plan.

Energetic wastes are generated in rocket propellant manufacturing and R&D operations.

Thermal destruction of energetic wastes by Aerojet in the TTUs is accomplished by ignition and
open burning, not by open detonation. Open detonation is not currently used and has never been
used by Aerojet for destruction of energetic wastes. Although some energetic waste materials
are detonable if initiated by severe shock, they burn or deflagrate at a predictable rate when
initiated properly, otherwise they would not be useful as rocket propellants. The method of
ignition of energetic wastes at Aerojet is similar to the ignition of a rocket motor. An electrically
fired pyrotechnic device ignites a bag of pyrotechnic powder producing heat and hot particles

which then ignites the energetic waste in a manner to burn predictably.

Four thermal treatment units (TTU-1, TTU-2, TTU-3, and TTU-4) exist in which open burning
(OB) of energetic waste in containment pans and/or burn cages was conducted under the RD&D
permit. The TTUs are located in a cleared area in the central-eastern section of the Facility. The
purpose of the RD&D permit was twofold: (1) to develop and demonstrate an effective
containment pan design for thermal treatment of waste solid rocket propellant and (2) to assess
environmental impacts and performance of open burning operations at a “new” (began
operations in 1990) facility with established pre-existing (baseline) environmental conditions.
The containment pan and burn cage designs have been tested and proven at the Facility under the

RDé&D permit and the designs have been used at former ARC and other Aerojet facilities.

To date, open burning of energetic waste has occurred routinely within TTU-1, TTU-2, and

TTU4; TTU-3 was only used historically on occasion to open burn scrap solid rocket propellant

ENVIRONMENTAL
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grains within containment drums. The RD&D permit was written such that only three of the four
TTUs could be used during a burn event, so one TTU (TTU-3) was used historically for open
burning only on a limited basis. On rare occasions during approximately the first five years of
operational life of the TTF, TTU-3 was used only for open burning of off-specification
propellant “grains” (solid propellant cast into rubber sleeves) in either 30- or 55-gallon metal
drums containing water to facilitate recovery/reuse of the metal head-plate attached to the grain
(note that the grains are non-propulsive). The grains were from one propellant program only
(Arcadene 311G, with HMX the only explosive of the four propellant ingredients), and all
residual material was collected from the metal drums within TTU-3 and appropriately managed
prior to offsite disposal. TTU-3 has never had permanent waste treatment structures (i.e., active
burn pans) located in the unit, and TTU-3 saw only very limited use for open burning and only
for that specific application described above. As such, there was very limited exposure to
HCOCs in TTU-3, unlike the other three TTUs, which were routinely used for open burning over
the 20+ year operational life of the TTF. Therefore, the assessment of TTU-3 is less rigorous in

this Closure Plan than that for TTU-1, TTU-2, and TTU-4.

3.1.1 General Dimensions and Structural Description

A paved road leads up to the TTF and to a gravel access road, which runs along the northeastern
side of the TTF and provides entry to each of the TTUs. A 10-foot to 12-foot high berm of earth
extends around the units on all sides, except at the entrance to each TTU. The dimensions of the

TTF can be estimated on Figure 1.

Thermal Treatment Units — TTUs 1-4, which can be seen in Figure 1, are similar in construction.

A 10 to 12-foot high berm of earth surrounds each unit and provides a barricade. The two end
units are parallel to each other and the two middle units, which are parallel to each other, are
perpendicular to the end units. The floors of the units consist of compacted earth and gravel and

vary in size from approximately 144 feet long by 56 feet wide to 156 feet long by 50 feet wide.

ENVIRONMENTAL
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Containment Pans - Each TTU may contain four to eight containment pans (burn pans), with

twelve pans located at the TTF. The current configuration has four containment pans in TTU-1
and eight containment pans in TTU-2 (recently changed from four pans), with TTU-4 currently
empty and not in use. As noted above, TTU-3 has never been used for open burning of energetic
waste at the TTF and currently has only new sand and extra containment pans stored within the
unit. The burn pans (historically located in TTUs 1, 2, and/or 4) are identically sized at 4 feet
wide by 12 feet long with a rounded bottom 2 feet deep and are constructed of “4-inch mild steel
plate. This pan type was selected due to the design not warping under the extreme heat of the
burns, ease of loading, and the added volume for underlying liner material (e.g., sand) offered by
the rounded bottom. Sand is used as the liner material to insulate the pans and prevent warping
in the sidewalls. The sand is heavy enough to remain in place during the open burn events and

provides an effective heat barrier. The pans rest on the ground surface within the TTUs.

When not in use, prior to loading of energetic waste, and following burns after the pans have
cooled and been cleaned (occurs approximately 24 hours after an open burn event), each pan is
covered to keep out any precipitation and eliminate water contact with burn residuals, and to
keep any residuals within the pan. The containment pans are covered with two-piece aluminum
overlapping covers with side handles that fit down over the sides of the pan. The pan covers are
made of '/s-inch thick 5052 grade aluminum. The covers are designed so that precipitation will

run off and not accumulate on the cover or enter the containment pans.

Burn Cages - The burn cages are designed to process small squibs, igniters, and other configured
small metal items that contain or are contaminated with propellant. The burn cages, made of V4 -
inch thick carbon steel, are constructed of a steel plate framework with vertical steel rods through
the plating to form the enclosure. Each cage is approximately eight cubic feet in volume. The
cage assembly rests in the containment pans when in use and there are currently two cage

assemblies at the TTF.
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3.2 Hazardous Waste Codes Managed at the TTF

Only energetic wastes that are characteristically hazardous due to reactivity as defined under 40
CFR 261.23(a)(0), including energetic waste that may contain trace amounts of regulated solvent
from propellant testing, clean-up, or soak-out operations, are managed at the thermal treatment
units. Energetic wastes containing RCRA characteristic heavy metals are not permitted to be
treated onsite under the EPA RD&D permit and Aerojet standard operating procedures. For

safety purposes, no specific chemical or physical tests are conducted on energetic wastes.

All energetic waste material carries EPA waste code D003 and is hazardous due to its
characteristic of reactivity, being “...capable of detonation or explosive reaction if it is subjected
to a strong initiating source or if heated under confinement.” Propellant-contaminated trash
(e.g., cardboard containers, gloves, rags) is routinely generated and also handled as D003

reactive waste.

Some of the waste propellant and propellant-contaminated trash that is treated at the TTF may
contain trace amounts of regulated solvent. The primary solvents used in propellant-related
operations that will be found in energetic waste include methyl ethyl ketone, 1,1,1-
trichloroethane, and tetrahydrofuran. Others that are used, but infrequently and in small
quantities, currently include pyridine, dioctyl adipate, methylene chloride, isopropyl alcohol, and
1,1,2-trichloro-1,2,2-trifluoroethane (Freon 113). In addition to EPA waste code D003 for
energetic waste listed above, waste codes D022, D035, D038, F002, and/or FOO5 may be applied

to energetic waste (or propellant-contaminated trash) containing trace amounts of solvent.

Energetic waste treated at the TTF may have included any propellant formulation manufactured
or otherwise used at the Aerojet Orange County Facility (including testing of propellants from
other Aerojet facilities resulting in energetic wastes to be disposed of), including related
energetic raw materials, as well as energetic wastes containing solvents used in testing, clean-up,
and soak-out operations. A table providing the compositions of both production and R&D
propellants, including a general listing of ingredients for R&D propellants, is included as

Attachment B. Note that energetic wastes from propellant containing RCRA characteristically
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hazardous metals have always been shipped offsite for treatment/disposal because conditions in
the EPA-issued RCRA RD&D permit and standard operating procedures for the Facility did not

allow for open burning onsite.

3.3 Maximum Waste Inventory

The maximum waste inventory of energetic waste material that was treated during the active life
of the TTF or that could require thermal treatment at the time closure is initiated is 7,000 pounds,

the maximum permitted amount under the existing Facility RD&D permit.

34 Control of Run-on/Precipitation During Closure

The earthen berms that surround each thermal treatment unit provide an effective barrier against
surrounding storm water run-on by their physical presence and have been graded so that they are
stable, as well as able to withstand normal rain percolation. The floors of the TTU areas are
relatively flat, with each TTU gently sloped toward its entryway. Storm water percolates in
these areas except under severe weather conditions, when storm water sheet flow may occur
toward the TTU entryways. Storm water conduits at each entryway collect the water and divert
it along the downward grade to a storm water management pond adjacent to the thermal
treatment units. Aerojet obtained the data for a 24-hour storm event for Orange County from
Appendix 4B of the Virginia Stormwater Management Handbook First Edition 1999. The 24-

hour rainfall depths by year are reported as follows:

Year 1 2 5 10 25 50 100

Depth (in) |32 |35 4.7 55 6.5 75 8.0

Review of the topographic map of the Facility indicates that the TTF is located at an elevation of
approximately 440 feet above mean sea level. An area of lower elevation is located west of the
thermal treatment units, suggesting that stormwater would flow west. Therefore, the depth of

rain from a 24 Hour, 25-Year Storm event (see table above), combined with the fact that the
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TTUs are located in an area of higher elevation from which the stormwater would drain, would
not produce enough rain to cause run-on during closure activities over the approximately ten-

foot-high earthen berms surrounding the TTUs.

Aerojet also researched the Flood Insurance Rate Map (FIRM) produced by FEMA. The FIRM
indicates that the Facility, including the TTUs, is located in a Zone X Area. FEMA defines a
Zone X Area as outside the 0.2% annual chance floodplain. The FIRM shows that the TTUs are
located approximately one mile away from the closest 100-year flood area, as also depicted on
Figure 1. Thus, this also demonstrates that the TTUs are not subject to flooding by a 24 Hour,

25-Year Storm event.
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4.0 HCOCS AND ANALYTICAL TEST METHODS

Based on the energetic waste compositions and waste codes that have been and are currently
treated at the TTF, Aerojet, in recent correspondence and discussions with the VDEQ related to
permitting activities for the TTF, has developed a list of HCOCs for different media, presented in
Tables 1 -3 for soil, groundwater, and wash/rinse water, respectively, which will be analyzed
via applicable EPA SW-846 test methods to demonstrate attainment of the closure performance
standard. Tables 1 and 2 contain the constituents’ SW-846 methods of analysis, method
detection limits (MDLs), and practical quantitation limits (PQLs) for soil (solids) and
groundwater (liquid) media, respectively. Analytical data obtained to demonstrate closure of soil
and groundwater must be provided by a laboratory that is certified by the Virginia Environmental

Laboratory Accreditation Program (VELAP).
4.1 HCOC Rationale

As a result of recent correspondence and discussions during conference calls between Aerojet
and the VDEQ regarding permitting efforts concerning the TTF, it was agreed that both a soils
and groundwater monitoring program that includes a number of key indicator constituents and
parameters is the appropriate method for handling environmental sampling at the TTF. Aerojet
and the VDEQ, upon reviewing the list of constituents in the propellant formulations contained
in the table included as Attachment B of this Closure Plan, agreed to the rationale below and
constituent lists contained on Tables 1 and 2 of this CP concerning environmental sampling in
the vicinity of the TTF during its operational life and closure (with only closure applicable to this
CP). The VDEQ indicated they were agreeable to setting up the list of HCOCs that would be
sampled during closure to include key constituents present in Aerojet’s waste. The following
language presents Aerojet’s rationale for using the list of constituents present on Tables 1 and 2

for the closure soil and groundwater monitoring programs.

A significant amount of the propellant work at Orange is related to very small-scale R&D efforts.

The quantities of these R&D propellants and related energetic waste generation are very small
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compared to production propellants. R&D propellant constituents are constantly changing, and
often only grams of materials are used and gram quantities of propellants are made for initial
testing to determine hazard characterization and propellant characteristics. Some ingredients
may never go beyond initial testing, and some may progress to only several pounds of propellant
being made and tested. Quantities generated and frequency of generation only become
significant if the propellant is determined to be suitable for production after limited scale up and

development testing.

Currently and historically, there have been only three production programs at Orange, and these
accounted for the majority of the propellant quantities and related waste generation. These three
production programs are Arcadene 311 G, Arcite 386M, and Arcadene 458. Of these three
production programs, Aerojet has only ever treated energetic waste from the Arcadene 311G
program at the TTF. Energetic waste from the Arcite 386M and Arcadene 458 programs has
always been shipped offsite for treatment and disposal because they contain RCRA characteristic
metals. The EPA RD&D permit does not allow open burning of energetic wastes containing
RCRA metals at the TTF, therefore these wastes have always been shipped offsite for treatment
and disposal. As such, the vast majority of energetic waste treated in the TTF has come from the

Arcadene 311G program.

The ingredients comprising the largest percentage of the composition of energetic waste
generated from the Arcadene 311 G production program and R&D propellant activities are
HMX, ammonium perchlorate, and aluminum powder. Propellants from production or
development programs at other Aerojet facilities that are sent to the Orange Facility for limited-
scale analytical/quality testing or engineering evaluation, have similar propellant formulations to
the Orange production programs, including the primary ingredients ammonium perchlorate,
HMX/RDX, and aluminum powder. Other energetic waste generated from R&D efforts at the
Orange Facility, while highly variable in composition, is likely to include either ammonium
perchlorate, HMX, or RDX as a primary ingredient. Some of the energetic waste from R&D
operations also contains small amounts of metals, including RCRA metals (e.g., chromium,

lead). However, those wastes have always been shipped offsite for treatment/disposal. Refer to
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the table included in Attachment B for composition of production and R&D propellants (lists of

ingredients and percent composition).

Aerojet has developed Tables 1 and 2 to include HCOCs consistent with the information
presented above. HCOC parameters will include the primary ingredients (largest percent by
weight) in the main production program (Arcadene 311G) and of the various R&D

propellants (perchlorate, HMX, and aluminum). Perchlorate is one of the most common
ingredients in R&D propellant formulations (and therefore in the energetic waste streams) to be
treated at the TTF. Perchlorate is the anion of ammonium perchlorate (AP) and does not
biologically or chemically degrade readily under natural environmental conditions. Perchlorate
has also been noted as a constituent of potential concern at several other munitions facilities and
has become a compound of high visibility and environmental concern over recent years.
Therefore, perchlorate would serve as a good indicator compound and would provide a high
likelihood of detection in both soil and groundwater of a potential release from the TTF. The
RCRA (toxicity characteristic or TC) metals, although not historically or currently treated at the
TTF under the EPA RD&D permit, are included in the HCOC parameter list due to their
toxicity. Aerojet will include hexavalent chromium (along with total chromium) in analysis of
soil and groundwater samples to facilitate future data analysis, including for risk assessment
purposes if necessary. Trivalent chromium will be assumed to be the difference between total
and hexavalent chromium. HCOC parameters also include energetic compounds, volatile
organic compounds (VOCs), and semi-volatile organic compounds (SVOCs) that are either
potential constituents in certain energetic wastes or standard compounds that are analyzed for in

the respected methods presented on Tables 1 and 2.

Aerojet has historically monitored soil and groundwater near the TTF under an environmental
monitoring program conducted in accordance with the EPA RD&D permit. In addition to certain
metals, VOCs and SVOCs have historically been monitored in groundwater and SVOCs have
historically been monitored in soil under the RD&D monitoring program. These compounds
have been included on the HCOC closure parameter lists for consistency with historical
sampling, and VOCs have been included on the soils HCOC closure parameter list for uniformity

with the groundwater monitoring HCOC closure parameter list. Historical analytical results for
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soil and groundwater media from 2006 — 2010 have been included in this Closure Plan for
reference purposes and possible use in statistical comparisons of closure sample data. Historical
soil sampling data from 2006 — 2010 is contained in Attachment C. Historical groundwater
sampling data from 2006 — 2010 is contained in Attachment D. Aerojet has also include baseline
data for soil and groundwater, collected in 1989-1990 prior to open burning operations at the

TTF, in Attachments E and F respectively.

Dioxins and furans were included as HCOCs at the request of the VDEQ and will be sampled at
select locations in soil during closure; however, they will not originally be sampled in
groundwater during closure. Aerojet will sample for these constituents in groundwater only if
they are detected in soil at concentrations exceeding the closure performance standard. Since
these substances have high K values and low water solubility, if they are detected at all, they

should be found in soil before they would be present in groundwater.

Aerojet believes that based on the Facility operating and monitoring history, the list of HCOC
parameters provided in Tables 1 and 2 provides for a comprehensive evaluation of the soil and
groundwater conditions to assess the potential effects of operations at the TTF. The constituents
listed on Tables 1 and 2 are sufficient to detect a release from the units and include some of the
more toxic constituents that may be present in energetic waste (or as potential combustion
byproducts) and that could pose a more adverse threat to human health or the environment. The
constituent lists presented in revised Tables 1 and 2 provide consistency and transparency
between the soil monitoring and groundwater monitoring programs at closure, as well as

consistency with historical media monitoring at the Orange Facility.
4.2  Analytical Program - Soils

Initial soil samples will be analyzed for the constituents specified in Table 1 by appropriate
methods from SW-846, Third Edition, 1986, as indicated. Note that dioxins and furans will only

be analyzed in select soil samples initially. Refer to Section 7.0 for the soil sampling procedures.
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4.3  Analytical Program - Groundwater

All initial groundwater samples will be analyzed for the constituents specified in Table 2 by
appropriate methods from SW-846, Third Edition, 1986, as indicated. Note that based on
historical groundwater results and discussions with the VDEQ, Aerojet will sample for both total
and dissolved metals during closure. For evaluation against closure performance criteria
including risk assessment purposes, Aerojet will initially use only the reported “total” metals
concentrations. The constituent list provided on Table 2 concerning groundwater sampling is
identical to the constituent list provided on Table 1 concerning soil sampling, with the exception
of dioxins and furans. As stated in Section 4.2 above, dioxins and furans will initially only be
analyzed in select soil samples. If the results of the soil analysis for dioxin and furans indicate
that dioxin and/or furans have the potential to reach groundwater, Aerojet will consider analysis
of dioxin and/or furans in groundwater in the future as part of the closure process. Refer to

Section 8.0 for the groundwater sampling procedures.
4.4  Analytical Program —Equipment Rinse Samples

As agreed upon through discussions between Aerojet and the VDEQ, the numerical criteria for
determining whether the equipment/structures (i.e., burn pans, covers, and cages) used in the
TTUs have been clean closed are risk-based decontamination standards. All rinse water samples
from equipment/structures will be analyzed for the constituents specified in Table 3 by
appropriate methods from SW-846, Third Edition, 1986, as indicated. Refer to Step 4 in Section

6.3 for the rinse water sampling procedures.
4.5  Analytical Program — Waste Management

All wastes that are generated from activities associated with closure of the TTUs (including
structures), must be managed as residues or media that are potentially contaminated with

hazardous waste. The hazardous waste codes applicable to the processes occurring at the TTF
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are defined in Section 3.2 above. In most cases of waste characterization, the criteria for
determining whether a waste that is generated from closure activities at the TTF is hazardous is
to determine if it exhibits a characteristic of a hazardous waste as defined in 40 CFR Part 261
Subpart C. The constituent list and regulatory limits of 40 CFR 261.24 are applicable for waste
analysis in these instances. In addition, select volatile organic constituents (VOCs) that are the
basis for the some of the F-Listed waste codes (that are not potential toxicity characteristic

compounds) will also be analyzed to determine if applicable treatment standards are met prior to

disposal.

All wastes streams generated during closure of the TTF will be characterized by analyzing for
pH, metals, VOCs, SVOCs, and energetic compounds that may exhibit a characteristic of
hazardous waste; and select other VOCs. This constituent list is appropriate for determining the
proper method of disposal of these waste (i.e., as a hazardous or non-hazardous material). The
constituent list and regulatory criteria for waste characterization are contained on Table 4. All
waste characterization samples will be analyzed for the constituents specified in Table 4 by
appropriate methods from SW-846, Third Edition, 1986, as indicated. Refer to Steps 1, 2, and 3

in Section 6.3 for types of waste sampling activities.

The EPA “contained in” policy applies to characteristic hazardous waste and listed hazardous
waste contained in environmental media, which includes groundwater, surface water, soils, and
environmental debris (as defined in 40 CFR 268.2(g)). The “contained in” policy is not
applicable to rain water or rinseate. For waste characterization purposes, underlying listed waste
constituents in the environmental media waste streams (i.e., soil, groundwater, sediment, and
environmental debris, as defined in 40 CFR 268.2(g)) should meet risk-based levels in the
absence of TCLP standards in order to demonstrate that the listed hazardous waste is no longer
“contained in” the waste. Therefore, the regulatory criteria for applying the “contained in”
policy to solid environmental media and debris is also listed on Table 4. Where the “contained
in” policy applies in Aerojet’s Closure Plan is for soils (that may require excavation due to

exceeding clean closure decontamination standards).
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5.0 CLEAN CLOSURE DECONTAMINATION STANDARDS

In accordance with the 40 CFR Part 264, Subpart G, Aerojet will close the TTUs in compliance
with 264.111, Closure Performance Standards. This section discusses the general closure
performance standards specified in Section 1.2 of this Closure Plan. The closure performance
standards are the primary basis for closure of the TTUs. In order to demonstrate compliance
with the closure performance standards, Aerojet has established clean closure decontamination
standards for the TTUs. A TTU (or the entire TTF) will have attained clean closure when all
hazardous waste or hazardous waste constituents have been removed from the TTU to levels
such that direct contact with any parts of the TTU or any HCOCs that remain after closure will
not pose a threat to human health and/or the environment, nor adversely impact any

environmental media in excess of the VDEQ established exposure levels.
51 Soil

The clean closure decontamination standards applicable to soil are analytical non-detect,

background, and risk-based standards as described below.
5.1.1 Analytical Non-Detects

Aerojet has consulted potential contract laboratories in populating the numerical values
presented in the columns of Table 1 corresponding to the constituents” MDLs and PQLs.

Ideally, these limits (MDLs and PQLs) should be well below applicable regulatory and risk-
based screening levels (e.g., VDEQ and/or EPA screening levels, action levels, or clean-up levels
determined through a risk assessment), but Aerojet cannot necessarily control the values that are
ultimately reported by the laboratory. While the laboratory methods have published detection
limits and quantitation limits, the laboratory is not always able to achieve these limits in practice
for various reasons, including matrix interferences and the presence of naturally occurring

inorganic substances (especially in soil samples).
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During recent conference calls between Aerojet and the VDEQ regarding the permitting
activities for the TTF (e.g., on October 28, 2010), the VDEQ agreed that there are factors (e.g.,
matrix interferences) beyond Aerojet’s control that can raise the laboratory reporting limit. The
VDEQ stated that as long as there 1s appropriate QA/QC documentation that the analysis was
performed correctly by the laboratory, such an occurrence would not be considered evidence of a
detection above an applicable regulatory or screening level. Aerojet will make every reasonable
effort to ensure that the laboratory reporting limits are below corresponding regulatory and risk-
based levels to assist in evaluating non-detect results. In some instances, however, risk-based
screening levels are established that are below available laboratory method detection limits.
Aerojet will contact laboratories selected for the analysis of closure samples to stress the

importance of achieving the desired MDLs and PQLs prior to collecting closure samples.

Concentrations of HCOCs in compliance samples that are reported as “non-detect”, with
detection limits below corresponding risk-based (e.g., EPA Regional Screening Level (RSL)
Summary Table) and/or regulatory screening levels, will be considered to have attained the
closure performance standard for clean closure and will not be evaluated any further. The

appropriate “non-detect” screening levels for soil are:

¢ EPA RSL Table Resident Soil Screening Value (with screening levels based on
individual non-carcinogenic hazard index adjusted to 0.1 from 1)
¢ EPA RSL Table Protection of Groundwater SSLs (the SSLs contained in the EPA table

are based on a dilution factor of 1 for initial conservative screening)

Aerojet may screen “non-detect” results separately when evaluating a direct contact pathway and

a soil-to-groundwater pathway.

Concentrations of HCOCs in compliance samples that are reported as “non-detect”, with
detection limits above corresponding risk-based and/or regulatory screening levels, will be
retained for further evaluation. If background samples were collected for a particular compound
that meets this criterion, Aerojet will first compare compliance sample data to background data

as described in Section 5.1.2. “Non-detect” HCOC concentrations below the background HCOC
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concentration would achieve the closure performance standard and be dropped from further
consideration. If “non-detect” sample results are reported at detection limits above
corresponding risk-based and/or regulatory screening levels, and are statistically above
background concentrations, Aerojet will consult VDEQ and regulatory guidance for evaluating
“non-detect” data in risk-assessments, including but not limited to £PA Region Il Technical
Guidance — Chemical Concentration Data Near the Detection Limit, by Dr. Roy L. Smith,
EPA, 1991 (http://www.epa gov/reg3hwmd/risk/human/info/guide3 htm). Compounds that are

not detected in the compliance samples and that were not managed at the hazardous waste
management units will be considered not to be present, and Aerojet will propose that these
compounds not be retained for risk assessment. Aerojet will initially evaluate “non-detect”

results retained for the risk assessment at values representing 'z the corresponding MDL.
5.1.2 Comparison to Background

Aerojet will compare the concentration of naturally occurring HCOCs in compliance samples
taken from within the TTUs to concentrations reported in background samples. HCOC
concentrations in compliance samples that are below or not statistically different from the
background sample levels, determined using appropriate statistical methods and performance

standards, will be considered to have attained the closure performance standard for clean closure.

For consideration in calculating and comparing background concentrations, Aerojet has included
historically-collected data from soil samples collected in the area of land surrounding the TTF in

Attachments C (2006 — 2010 data) and E (baseline data from 1989 — 1990).

Aerojet recognizes that soil conditions can change over time due to natural processes and
anthropogenic sources. As described in Section 7.2.5, Aerojet will conduct additional
background sampling for naturally occurring HCOCs during closure at approximately fifteen soil
sampling locations in an area(s) of the Facility that has/have not been affected by historical

thermal treatment operations.
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5.1.2.1 Statistical Evaluation

Aerojet will use the document “Data Analysis Guidelines for Soil - Hazardous Waste Closure
Sites, May 2001, DRAFT”, contained as Attachment G to this CP, as guidance for conducting

statistical analyses on sample results when comparing compliance sample data to background.

For detected HCOC results for naturally occurring compounds, the primary means of
demonstrating that clean closure has been achieved will be by first demonstrating that no
statistically significant difference (increase) between closure soil samples and background
concentrations exists. Each depth interval in each TTU will be treated independently for
statistical evaluation purposes. A statistical procedure for comparison of the data sets will be
used to determine significance (see Attachment G for statistical procedures). In many cases, the
background concentration would be determined as the upper tolerance limit or upper prediction
limit of the background data set, and compliance sample results would be compared to this value.
The statistical test that will be utilized may also depend upon the distribution of the data sets
(e.g. CABF T-test for normal/log-normal distribution or appropriate non-parametric test). If the
background comparison indicates a statistically significant increase in compliance data versus
background data, constituent concentrations found to exceed background levels will be further

assessed as discussed in Section 5.1.3 below.
5.1.3 Risk Assessment

An assessment of the risk presented by the HCOC(s) that do not meet the “analytical non-detect”
or “background” closure performance standards will be performed. Each depth interval in each
TTU will be treated independently for risk assessment purposes. Exposure point concentrations
for each constituent will be calculated for each depth interval in each TTU and defined as the
95% upper confidence limit (UCL) of the soil samples collected from the depth interval (e.g. the
95% UCL for lead, calculated from the samples taken from TTU-1 surface interval). In
instances where a constituent is retained for risk assessment with only “non-detect” sample

results, the sample set exposure point concentration would typically be defined as V2 of the 95%

ENVIRONMENTAL

> /*XLLIANCE

ED_001691B_00019876



TTU CLOSURE PLAN
AEROIJET-ORANGE
FEBRUARY 26, 2013

UCL of the mean of the detection limits or 'z of the highest detection limit. Procedures for risk
assessment are outlined in the VDEQ Risk Assessment Guidance “Risk-Based Closure”,
included as Attachment H to this CP. The risk goals/performance standards of Attachment H are
an individual carcinogenic risk of 1E-06 and a cumulative carcinogenic risk of 1E-04 and a
cumulative hazard index of one for non-carcinogens (for constituents affecting the same target

organ).

Numerical site-specific risk-based closure performance standards for soil, if applicable, will be
developed at the time of closure consistent with the calculation methods presented in Attachment
H. Calculated, site-specific, risk-based HCOC concentrations will represent soil cleanup levels
for demonstrating risk-based clean closure. Note that closure of soil and groundwater will occur
separately and under different timeframes; therefore, Aerojet will not be assessing the
cumulative risk associated with potential contact with both impacted soil and groundwater.
Aerojet has 180 days to clean close soil and will submit a certification of closure of soil within
60 days following this 180-day period. Aerojet will conduct quarterly groundwater sampling for
one year and will submit a certification of closure of groundwater within 60 days following this
one-year period. Because Aerojet will be closing the soils and groundwater in and around the
TTF on differing schedules, Aerojet will evaluate soil and groundwater sampling results on
differing schedules and the risk-based performance criteria (i.e., a cumulative carcinogenic risk

of 1E-04 and a cumulative hazard index of one) will apply separately to each of the two media.

Note: Aerojet may start the closure-related sampling of groundwater monitoring wells prior to
formal initiation of closure activities upon authorization by VDEQ (to include formal approval of

the Closure Plan) as part of the effort to demonstrate closure of groundwater.
5.2 Groundwater

The clean closure decontamination standards applicable to groundwater are analytical non-
detect, background, and risk-based standards as described below. The evaluation of groundwater

data will occur following the completion of four quarters of monitoring.
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5.2.1 Analytical Non-Detects

Aerojet has consulted potential contract laboratories in populating the numerical values
presented in the columns of Table 2 corresponding to the constituents” MDLs and PQLs.
Ideally, these limits (MDLs and PQLs) should be well below applicable regulatory and risk-
based screening levels (e.g., EPA screening levels, action levels, federal drinking water
maximum contaminant levels (MCLs) or clean-up levels determined through a risk assessment),
but Aerojet cannot necessarily control the values that are ultimately reported by the laboratory.
While the laboratory methods have published detection limits and quantitation limits, the
laboratory is not always able to achieve these limits in practice for various reasons, including

matrix interferences and the presence of naturally occurring inorganic substances.

During recent conference calls between Aerojet and the VDEQ regarding the permitting
activities for the TTF (e.g., on October 28, 2010), the VDEQ agreed that there are factors (e.g.,
matrix interferences) beyond Aerojet’s control that can raise the laboratory reporting limit. The
VDEQ stated that as long as there is appropriate QA/QC documentation that the analysis was
performed correctly by the laboratory, such an occurrence would not be considered evidence of a
detection above an applicable regulatory or screening level. Aerojet will make every reasonable
effort to ensure that the laboratory reporting limits are below corresponding regulatory and risk-
based levels to assist in evaluating non-detect results. In some instances, however, risk-based
screening levels are established that are below available laboratory method detection limits.
Aerojet will contact laboratories selected for the analysis of closure samples to stress the

importance of achieving the desired MDLs and PQLs prior to collecting closure samples.

Concentrations of HCOCs in compliance samples that are reported as “non-detect”, with
detection limits below corresponding risk-based (e.g., EPA Regional Screening Level (RSL)
Summary Table) and/or regulatory screening levels (e.g., MCLs in the case of groundwater), will
be considered to have attained the closure performance standard for clean closure and will not be

evaluated any further. The appropriate “non-detect” screening levels for groundwater are:
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¢ EPA RSL Table MCL Value (federal drinking water standard)
¢ EPA RSL Table Tapwater Screening Value, with screening levels based on individual

non-carcinogenic hazard index adjusted to 0.1 from 1.

Concentrations of HCOCs in compliance samples that are reported as “non-detect”, with
detection limits above corresponding risk-based and/or regulatory screening levels, will be
retained for further evaluation. If background samples were collected for a particular compound
that meets this criterion, Aerojet will first compare compliance sample data to background data
as described in Section 5.2.2. “Non-detect” HCOC concentrations below the background HCOC
concentration would achieve the closure performance standard and be dropped from further
consideration. If “non-detect” sample results are reported at detection limits above
corresponding risk-based and/or regulatory screening levels, and are statistically above
background concentrations, Aerojet will consult VDEQ and regulatory guidance for evaluating
“non-detect” data in risk-assessments, including but not limited to £PA Region Il] Technical
Guidance — Chemical Concentration Data Near the Detection Limit, by Dr. Roy L. Smith,
EPA, 1991 (http//www epa.gov/reg3hwmd/risk/human/info/guide3 htm). Compounds that are

not detected in the compliance samples and that were not managed at the hazardous waste
management units will be considered not to be present, and Aerojet will propose that these
compounds not be retained for risk assessment. Aerojet will initially evaluate “non-detect”

results retained for the risk assessment at values representing 'z the corresponding MDL.
5.2.2 Comparison to Background

Aerojet will compare the concentration of naturally occurring HCOCs in compliance monitoring
wells to concentrations reported in samples obtained from the background monitoring wells.
Refer to Section 8.3 for information regarding the monitoring well network surrounding the TTF.
HCOC concentrations in compliance samples that are below or not statistically different from the
background sample levels, determined using appropriate statistical methods and performance

standards, will be considered to have attained the closure performance standard for clean closure.
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For consideration in calculating and comparing background concentrations, Aerojet has included
historically-collected data from groundwater samples collected from the TTF monitoring well
network in Attachments D (2006 — 2010 data) and F (baseline data from 1989 — 1990).
Monitoring well cluster MW -2 has historically represented background (upgradient)
groundwater quality in the TTF area. Aerojet will continue to use the MW-2 well cluster as
representing background in the closure process. Refer to Section 8.3 for further discussion on

the monitoring well network.

5.2.2.1 Statistical Evaluation

Aerojet will use statistical methods consistent with those specified in the document “Data
Analysis Guidelines for Soil — Hazardous Waste Closure Sites, May 2001, DRAF1”, contained as
Attachment G to this CP, for conducting statistical analysis on sample results when comparing
compliance sample data to background. In many cases, the background concentration would be
determined as the upper tolerance limit or upper prediction limit of the background data set, and
compliance sample results would be compared to this value. Aerojet will also consult the
document “Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities, Unified
Guidance, March 2009 (EPA 530/R-09-007)” when conducting statistical analysis on

groundwater data.
5.2.3 Risk Assessment

An assessment of the risk presented by the HCOCs that do not meet the “analytical non-detect”
or “background” closure performance standards will be performed. Even though Aerojet is
sampling for both “total” and “dissolved” metals (as discussed in Section 4.3), for the initial risk
assessment, “total” metals concentrations in groundwater will be used (with the exception of
speciated chromium values for trivalent and hexavalent chromium as discussed in Section 4.1
above). Exposure point concentrations for each constituent will be calculated as the 95% upper
confidence limit (UCL) of the groundwater samples collected from all wells. In instances where

a constituent is retained for risk assessment with only “non-detect” sample results, the sample set
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exposure point concentration would typically be defined as ¥ of the 95% UCL of the mean of
the detection limits or ¥z of the highest detection limit. Procedures for risk assessment are
outlined in the VDEQ Risk Assessment Guidance “Risk-Based Closure”, included as
Attachment H to this CP. The risk goals/performance standards of Attachment H are an
individual carcinogenic risk of 1E-06 and a cumulative carcinogenic risk of 1E-04 and a
cumulative hazard index of one for non-carcinogens (for constituents affecting the same target

organ).

Numerical site-specific risk-based closure performance standards for groundwater, if applicable,
will be developed at the time of closure consistent with the calculation methods presented in
Attachment H. Calculated, site-specific, risk-based HCOC concentrations will represent
groundwater cleanup levels for demonstrating risk-based clean closure. Based on the results of
quantitative risk assessment, the MCLs will be considered in determining if clean closure has
been achieved and/or choosing remediation options, if applicable. Note that closure of soil and
groundwater will occur separately and under different timeframes; therefore, Aerojet will not be
assessing the cumulative risk associated with potential contact with both impacted soil and
groundwater. Aerojet has 180 days to clean-close soil and will submit a certification of closure
of soil within 60 days following this 180-day period. Aerojet will conduct quarterly groundwater
sampling for one year and will submit a certification of closure of groundwater within 60 days
following this one-year period. Because Aerojet will be closing the soils and groundwater in and
around the TTF on differing schedules, Aerojet will evaluate soil and groundwater sampling
results on differing schedules and the risk-based performance criteria (i.e., a cumulative
carcinogenic risk of 1E-04 and a cumulative hazard index of one) will apply separately to each of

the two media.
5.3  Equipment/Structure Rinse Water

The clean closure decontamination standards applicable to rinse water are analytical non-detect,

background, risk-based, and treatment standards for hazardous debris. Decontamination criteria
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for demonstrating clean closure of equipment and structures include the following

decontamination standards:

Non-detection of analytes less than the method detection limit
Background concentration in raw tap water

Concentrations in sample blanks if detected

> & & &

Risk-based concentrations which entails concentrations that are at or below applicable

regulatory criteria.
5.3.1 Analytical Non-Detects

Aerojet has consulted potential contract laboratories concerning the MDLs and PQLs for
constituents listed on Table 3. These limits would be identical to those limits shown on Table 2,
which lists the groundwater monitoring constituents. Ideally, these limits (MDLs and PQLs)
should be well below applicable regulatory levels that will be used to compare the data to, but
Aerojet cannot necessarily control the values that are ultimately reported by the laboratory.
While the laboratory methods have published detection limits and quantitation limits, the
laboratory is not always able to achieve these limits in practice for various reasons, including

matrix interferences and the presence of naturally occurring inorganic substances.

During recent conference calls between Aerojet and the VDEQ regarding the permit activities for
the TTF (e.g., on October 28, 2010), the VDEQ agreed that there are factors (e.g., matrix
interferences) beyond Aerojet’s control that can raise the laboratory reporting limit. The VDEQ
stated that as long as there is appropriate QA/QC documentation that the analysis was performed
correctly by the laboratory, such an occurrence would not be considered evidence of a detection
above an applicable regulatory level. Aerojet will make every reasonable effort to ensure that
the laboratory reporting limits are below the applicable regulatory levels that will constitute the
closure performance standard. In some instances, however, risk-based screening levels are

established that are below available laboratory method detection limits. Aerojet will contact
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laboratories selected for the analysis of closure samples to stress the importance of achieving the

desired MDLs and PQLs prior to collecting closure samples.

Concentrations of HCOCs 1n rinse samples that are reported as “non-detect”, with detection
limits below corresponding regulatory levels listed in Table 3, will be considered to have
attained the closure performance standard for clean closure and the equipment/structures from

which the rinse samples were taken will be considered non-hazardous waste.

Concentrations of HCOCs 1n rinse samples that are reported as “non-detect”, with detection
limits above corresponding regulatory levels listed in Table 3, will either be 1) sampled again for
only those constituents to obtain results with MDLs below the regulatory levels listed in Table 3;
2) decontaminated again and sampled again for only those constituents to obtain results below

the regulatory levels listed in Table 3; or 3) properly managed and disposed as hazardous waste.
5.3.2 Comparison to Background

If an HCOC in the rinse water sample is above the detection limit, the clean closure
decontamination standard will still be met if the HCOC concentration is less than or equal to that
of the corresponding HCOC’s concentration in the raw water, equipment blank, field blank, or

trip blank (as applicable) associated with the rinse water sampling event(s).
5.3.3 Risk-Based Regulatory Levels

In the case of rinse samples from equipment and structures (i.e., burn pans, covers, and cages),
the rinse water is being used to demonstrate that the equipment used in the thermal treatment
units has been decontaminated to meet the clean closure performance standards. Numerical
clean closure performance criteria for decontamination rinse samples collected from
equipment/structures are shown on Table 3. Concentrations of constituents detected in rinse

water samples that are at or below respective decontamination standards achieve the clean
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closure performance standard. Decontamination criteria for demonstrating clean closure of

equipment and structures include the following risk-based decontamination standards:

¢ Federal MCLs if available
¢ EPA Tapwater Risk-Based Concentrations (RBCs)

MCLs (http://www.epa.gov/reg3hwmd/risk/human/), if available, shall be utilized as the
decontamination standards for compounds listed on Table 3. If MCLs are not available, the
corresponding Tapwater RBCs from the Regional Screening Level (RSL) Summary Table

(hitp://www.epa.gov/reg3hwmd/risk/human/) shall be utilized as the decontamination standards.

MCL and Tapwater RBC values should be reviewed at the time of closure for recent changes,
which may cause some of the values listed on Table 3 to change (i.e., values at the time of

closure would supersede the values currently listed on Table 3).
5.4 Treatment Standards for Hazardous Debris

The Alternate Treatment Standards for Hazardous Debris contained in 40 CFR 268.45 may be
used in lieu of the “analytical non-detect”, “background”, or “risk-based” treatment standards as

appropriate.

40 CFR 268 defines “Debris” as:
“(g) Debris means solid material exceeding a 60 mm particle size that is intended for
disposal and that is: A manufactured object; or plant or animal matter, or natural
geologic material. However, the following materials are not debris: any material for
which a specific treatment standard is provided in Subpart D, Part 268, namely lead acid
batteries, cadmium batteries, and radioactive lead solids; process residuals such as
smelter slag and residues from the treatment of waste, wastewater, sludges, or air
emission residues, and intact containers of hazardous waste that are not ruptured and
that retain at least 75% of their original volume. A mixture of debris that has not been

treated to the standards provided by §268.45 and other material is subject to regulation
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as debris if the mixture is comprised primarily of debris, by volume, based on visual

inspection.”

40 CFR § 268 defines “Hazardous Debris” as:
“(th) Hazardous debris means debris that contains a hazardous waste listed in subpart D
of part 261 of this chapter, or that exhibits a characteristic of hazardous waste identified
in subpart C of part 261 of this chapter. Any deliberate mixing of prohibited hazardous
waste with debris that changes its treatment classification (i.e., from waste to hazardous

debris) is not allowed under the dilution prohibition in §268.3.”

The regulation of 40 CFR 268 .45, Treatment Standards for Hazardous Debris, will be evaluated
if warranted for demonstrating closure of equipment and structures that meet the definition of

“debris” (e.g., burn pans, pan covers, and burn cages).

Hazardous debris being closed in accordance with 40 CFR 268.45 using one of the specified
physical extraction methods (e.g., high pressure steam and water sprays) or chemical extraction
methods (e.g., water washing and spraying) must provide treatment to a clean debris surface,

which is defined in Footnote #3 to Table 1 in that subpart (40 CFR 268.45).

Hazardous debris treated by one of the extraction or destruction technologies specified in Table 1
of 40 CFR 268.45 that does not exhibit a characteristic of hazardous waste (40 CFR 261 Subpart
C) after treatment is not considered a hazardous waste and is not required to be managed as a

hazardous waste.

Where the Treatment Standards for Hazardous Debris are used to demonstrate clean closure, the
Closure Report will specify the alternate treatment technology used (technology from Table 1 of
40 CFR 268.45) and include a detailed description of the decontamination activities associated
with utilizing that technology. For example, where high pressure steam and water sprays are
used, the Closure Report shall specify the equipment utilized, cleaning procedures, and the
temperature, pressure, residence time, agitation, surfactants, and detergents used to remove

hazardous contaminants from debris surfaces or to remove contaminated debris surface layers.
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For each piece of equipment or structure treated to this standard, the number of individual
washes and rinses need to be documented along with the time required to complete each step
included in the cleaning procedure. In addition, the amount of washwater water collected
(gallons) needs to be documented. Solid and liquid waste generated during the alternate
treatment method for debris will be characterized and disposed of according to the same
procedures for decontamination water and solids identified in Section 6.3 Step 3 of this Closure

Plan.

An independent registered professional engineer (P.E.) licensed in the state of Virginia will
inspect debris treated to this closure performance standard after treatment, and the results of the
inspection(s) will be recorded and included in the final Closure Report. The inspection will note
the physical condition of the debris and the details of the final cleaned surfaces (i.e., that the

debris surface meets the definition in Footnote #3 to Table 1 in 40 CFR 268 .45).

A VDEQ representative must be present to inspect any items classified as hazardous debris after
treatment by any of the technologies of Table 1 of the 40 CFR 268.45 to ensure compliance with
the applicable performance and/or design and operating standard. A commonly observed
example of this would be treatment of a metal surface by high-pressure steam and water sprays
(Item A.1.e. of Table 1 of the 40 CFR 268.45) to a “clean debris surface”. A clean debris surface
is defined in Footnote 3 of Table 1 of the 40 CFR 268.45 as follows, “... means the surface,
when viewed without magnification, shall be free of all visible contaminated soil and hazardous
waste except that residual staining from soil and waste consisting of light shadows, slight
streaks, or minor discolorations, and soil and waste in cracks, crevices, and pits may be present
provided that such staining and waste and soil in cracks, crevices, and pits shall be limited to no
more than 5% of each square inch of surface area.” In this instance, the VDEQ representative
would need to be present to visually inspect the surface to ensure that the performance standard

was met.

The alternative treatment standards for hazardous debris will be considered acceptable to the
VDEQ only upon the inclusion of an additional certification statement by an independent

registered P.E. licensed in the state of Virginia that the closure has been completed in accordance
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with the above criteria, and the purpose and intent of the alternative treatment standard specified
in 40 CFR 268 .45, and that the debris, after treatment, does not exhibit a characteristic of
hazardous waste identified under 40 CFR 261 Subpart C.

5.5  Alternative to Decontamination and Waste Sampling

Aerojet also has the option not to sample a waste (i.e., residual ash, sand lining material, burn
pans, pan covers, burn cages, decontamination water, or other closure-generated waste), and may
make that determination prior to and/or at any time during the closure process as an alternative to
(further) decontamination procedures for a particular waste. Aerojet would then elect to manage
that waste as hazardous waste prior to transporting off-site for disposal at a permitted hazardous

waste facility.

ENVIRONMENTAL

1 /*XLLIANCE

ED_001691B_00019876



TTU CLOSURE PLAN
AEROIJET-ORANGE
JUNE 4, 2012

6.0 FINAL CLOSURE PROCEDURES

At the time of submission of this Closure Plan, Aerojet is in the process of applying for a RCRA
hazardous waste storage permit with the intent of closing the TTF following issuance of the
storage permit and construction of the RCRA permitted storage facility buildings. This section
identifies steps necessary to complete final closure of the TTF. Although partial closure of an
individual TTU within the permitted TTF is not expected to be necessary, this CP is applicable to
closure of a single TTU or all four TTUs simultaneously. When any portion of the TTF (i.e., an
individual TTU or all four TTUs combined) is no longer needed or operations at the Facility
cease, partial or final closure of equipment, structures, and soils will be implemented in

accordance with the procedures in this section.
6.1 Final Treatment of Propellant Wastes

Within 90 days following receipt of the final volume of energetic waste, the hazardous waste
inventory will be processed by thermal treatment and treatment residues will be containerized
and removed from the units, and then subsequently characterized, and properly disposed offsite
at a permitted disposal facility. Aerojet will notify the VDEQ a minimum of 60 days prior to

commencing closure activities.
6.2 Site Preparation

The following site preparation activities are necessary as part of the closure process; however,

they may be completed prior to the commencement of the actual closure period.
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6.2.1 Decontamination Areas

Temporarv Decontamination Areas

Aerojet will construct temporary decontamination areas for small and large equipment to support
closure activities. All equipment will be washed in containers or in decontamination areas. All
equipment decontamination areas will be constructed of sufficient materials and thickness, and
contain sufficient number of layers to create an impervious surface which allows for the
collection of all washwater, rinseate, and residues in containers or tanks. The potential location
of the temporary large equipment decontamination area is presented on Figure 2. Prior to
decommissioning TTU structures and soil sampling activities, temporary decontamination areas

will be constructed for the following:

Small Equipment — The small equipment decontamination area(s) will be used for

decontaminating sampling equipment, personal protection equipment, and any small tools or
equipment used for the soil and groundwater investigations. The small equipment
decontamination area(s) will effectively contain all washwater and residues generated during the
decontamination process by using an impervious liner/berm system or equivalent. Aerojet may
use small equipment decontamination areas in different locations to support TTU closure
activities. For example, during soil sampling within a TTU, it may be convenient to have a small
equipment decontamination area set up inside the TTU to facilitate efficient sample collection.
Small equipment decontamination areas (e.g., a decontamination area constructed of double layer
of 8-mil polyethylene sheeting wrapped over a 4x4 wood frame) will be easily constructed and

dismantled and only required for short periods of time.

Large Equipment — Decontamination of large TTU structures such as burn pans, covers, and

cages 1s intended to occur in the large equipment decontamination area. The large equipment
decontamination area will have dimensions of sufficient size to contain the entire size of the
largest TTU structure being decontaminated (i.e., 12-foot long containment pan). In addition, the
constructed liner will have sufficient thickness and layers to be able to sustain stresses caused by
moving heavy equipment in and out of the decontamination area. The decontamination area will

be graded with at least a 2% slope toward one corner of the area. The decontamination area will
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be lined with a 40-mil high-density polyethylene (HDPE) liner of sufficient gauge thickness to
prevent the loss of the washwater, rinseate, and residues from the temporary decontamination
containment area. An impervious earthen berm (or equivalent) will be constructed around the
edges of the decontamination area. The berm will effectively contain all washwater and residues
generated during the decontamination process. The decontamination area will drain into a low
corner area where all washwater and residues will be removed by pumping, bailing, shoveling,
etc., to appropriate containers for storage, sampling and testing, and disposal in accordance with

40 CFR Part 261 and 40 CFR Part 268.

All decontamination areas will be covered while not in use, with the covers designed to eliminate
contact of precipitation with the impermeable liners of the decontamination areas. Any
precipitation that contacts the impermeable liners of the decontamination areas will be collected
within 24 hours and managed in the same manner as decontamination water (described in Step 3
of Section 6.3 below). Water that collects on top of the decontamination area covers may be

pumped off (or equivalent) to the surrounding surface and allowed to infiltrate/run-off.
6.2.2 Staging Area

Aerojet will notify the VDEQ at least 15 days prior to establishing a new waste accumulation
(temporary storage) area. A temporary storage area will be used to stage the decontaminated
burn pans, covers, and cages. The temporary waste accumulation area may also be used to stage
the residual contents of the burn pans (e.g., sand liner material or ash residues) and/or
decontamination water and solids while awaiting laboratory analysis or to stage materials
generated in the potential soil excavation process. Please refer to Figure 2 for the potential
location of the temporary storage area. Liquid waste stored in the temporary storage area will be
stored in a manner that meets secondary containment requirements and has sufficient capacity to
contain ten percent of the total volume of waste stored or the volume of the single largest

container, whichever is greater.
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6.3 Procedures for Removal or Decontamination of Hazardous Waste Residue,

Contaminated Equipment and Structures, and Soils

Once the final volume of energetic waste has been treated, clean up and decontamination of the

TTU(s) will proceed according to the following steps.

STEP 1: Remove accumulated metal bands (leftover from fiber drums), fiber drum remnants
and ash residues from the containment pans and burn cages. Place accumulated ash and other
residues in containers and transport to either the Building 24 non-energetic waste accumulation
area per standard Aerojet procedures or the temporary staging area shown on Figure 2. A
discrete grab sample will be collected from each container and analyzed for the constituents
listed on Table 4 by appropriate SW-846 methods, with results compared to the regulatory
criteria contained on the table. Hazardous waste ash material will be disposed of in accordance
with 40 CFR Part 268, Land Disposal Restrictions. Manage all residues considered to be
hazardous waste by virtue of being “derived from” hazardous wastes [i.e., ash/residue from
treatment/containment pan(s) in which solvent contaminated energetic waste is open burned] as

hazardous waste as specified in 40 CFR Part 261, §261.3 (¢)(2)(1).

STEP 2: Remove the burn pan liner material (sand) from the containment pans and burn cages.
The burn pan liner material, because of its large volume, will be transferred to lined and covered
roll-off containers positioned between the burn pans and the entrance to each TTU. Liner
material from burn pans in which solvent-contaminated waste was burned will be segregated
from the other liner material in its own roll-off container or drums. Manage all sand liner
material considered to be hazardous waste by virtue of being “derived from” hazardous wastes
[i.e., sand liner material from treatment/containment pan(s) in which solvent contaminated
energetic waste 1s open burned] as hazardous waste as specified in 40 CFR Part 261, §261.3
(c)X(2)(1). A composite sample consisting of material from at least four locations within the
container will be collected from the burn pan liner material in each roll-off container. The
samples will be analyzed for the constituents listed on Table 4 by appropriate SW-846 methods,
with results compared to the regulatory criteria contained on the table. Hazardous waste will be

disposed of in accordance with 40 CFR Part 268, Land Disposal Restrictions.
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STEP 3: After the sand liner has been removed, decontaminate pans and burn cages in the large
equipment decontamination area. Decontaminate by two successive steam cleaning and/or high-
pressure hot water washes and detergent/water scrubs. Any solids or liquids generated during
decontamination procedures will be directed into the low corner of the decontamination area.
Solids or liquids generated from decontamination of burn pans in which solvent contaminated
energetic waste was burned will be segregated from the other decontamination waste material in
its own containers. Manage all decontamination solids or liquids considered to be hazardous
waste by virtue of being “derived from” hazardous wastes [decontamination waste material from
treatment/containment pan(s) in which solvent contaminated energetic waste is open burned] as

hazardous waste as specified in 40 CFR Part 261, §261.3 (c)(2)(i). Refer to additional language

concerning the “derived from” rule in the paragraph below.

The language of this paragraph has been inserted based upon guidance obtained from the VDEQ
during comments and responses generated concerning the language of this Closure Plan. The
“derived from” rule as defined in 40 CFR § 261.3(c)(2)(1) states “Except as otherwise provided
in paragraph (c)(2)(11), (g) or (h) of this section, any solid waste generated from the treatment,
storage, or disposal of a hazardous waste, including any sludge, spill residue, ash, emission
control dust, or leachate (but not including precipitation run-off) is a hazardous waste.” The
“derived from” rule also addresses rinseate. In addition, and in accordance with the “derived
from” rule, residues from treating debris (e.g., burn pans) contaminated with listed wastes remain
hazardous wastes unless they are delisted via a site-specific listing petition. If the residues are
not separated from treated debris, the debris remains a hazardous waste and may not be land
disposed. EPA gives several examples of treatment residues in the Hazardous Waste Consultant,
August/September 1997, Page 8.15, including: “biomass from biodegradation, incinerator ash,
washwater and soil, waste or other nondebris materials that may adhere to the treated debris.”
Relief for rinseate from the “derived from” rule is obtained as follows: rinseate may be
determined not to be a hazardous waste for disposal purposes if the concentrations of the
hazardous constituents of concern that the listings for FO02 and FOOS5 are based on are all less
than MCLs (or tapwater RBCs if MCLs are unavailable). The listed waste constituents
potentially present in Aerojet’s waste that form the basis for assigning waste code F002 are

methylene chloride, 1,1,1-trichloroethane, and 1,1,2-trichloro-1,2,2-trifluoroethane (Freon 113).
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The listed waste constituents that form the basis for assigning waste code FOO05 are toluene,
methyl ethyl ketone, and pyridine. In addition, the rinseate would be required to not be a
characteristic hazardous waste in order to be classified as nonhazardous (see Table 4 for

characteristic waste regulatory criteria).

Decontamination liquid and solids will be collected, segregated, and stored in containers or a
tank located at a temporary 90-day accumulation area (with secondary containment for liquid
waste) established proximal to the TTUs, or in containers that will be stored at Aerojet’s less-
than-90-day (Building 24) waste accumulation area. For waste characterization purposes (i.e.,
hazardous or non-hazardous determination), decontamination water will be analyzed for the
constituents shown on Table 4 according to the methods presented on the table, with results
compared to the regulatory criteria contained on the table. (Note that speciation of chromium
will not be required for waste characterization purposes.) Hazardous wastewater will be
managed and disposed of in accordance with 40 CFR Part 261 and 40 CFR Part 268. Solids
generated during the decontamination process will also be analyzed for the constituents listed on
Table 4 by appropriate SW-846 methods, with results compared to the regulatory criteria
contained on the table. Once waste disposal profiles have been created for the decontamination
water and decontamination solids, subsequently generated water or solids will be disposed under
those waste profiles and need not be analyzed unless the process generating the decontamination

waste has changed.

STEP 4: Following decontamination procedures, each pan, cover, and burn cage will be
sampled by pouring distilled and/or deionized water over chosen areas into clean, laboratory-
supplied containers and analyzed for the HCOCs listed in Table 3 according to the analytical
methods specified in the table. (Note that speciation of chromium is required for rinse sampling
purposes.) Collect a field blank along with rinse samples for each day of sampling. Shipments

of rinse samples should also be accompanied by a trip blank.

After rinse samples have been collected, items that have been decontaminated (e.g., burn pans,
covers, and cages) and are awaiting laboratory results for disposal will be stored in a temporary

staging area that will be established adjacent to the decontamination area, as described above in
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Section 6.2.2. Decontaminated structures will be placed on top of a layer of minimum 8-mil
polyethylene sheeting and covered with 8-mil polyethylene sheeting while in the temporary

staging area awaiting laboratory analysis for disposal.

If the results of the laboratory analyses indicate that the constituent concentrations are less than
their respective regulatory limits, then the burn pan, cover, or cage will be disposed of, recycled,
or beneficially reused as non-hazardous material. If the results indicate any constituent
concentration exceeds its respective regulatory limit, then the structure will be decontaminated a
second time and re-sampled as previously described or disposed of as hazardous waste in

accordance with state and federal regulations.

STEP 5: After all structures have been removed from a thermal treatment unit, prepare the TTU
for soil sampling in accordance with Section 7.0 of this CP. Prior to disturbing any soils or other
geological materials within the TTU, make provisions for removing accumulated water that
interferes with closure activities from within each thermal treatment unit. If necessary,
accumulated water that interferes with closure activities will be pumped into 55-gallon drums or
into a storage tank that will be located at a temporary staging area. At a minimum, a portable
pump (explosion proof) and a sufficient length of hose will be provided. Any water generated as
a result of this operation will be sampled and disposed of using the same procedures as for decon

water.

STEP 6: Conduct soil closure activities as discussed in Section 7.0 below. When all remaining
HCOC concentrations meet the clean closure decontamination standards presented in Section

5.0, proceed to Steps 7 through 10.

If remedial action is required and impacted soils are excavated, at any time, if further excavation
is deemed technically or economically infeasible and hazardous waste constituents will be left in
place, Aerojet may choose to notify the VDEQ that clean closure cannot be demonstrated. The

TTU(s) would then be closed as a landfill(s) in accordance with 40 CFR 264.310.
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STEP 7: Decommission the temporary decontamination and accumulation areas after all TTU
equipment, structure, and soil wastes have been shipped offsite in accordance with all applicable

Virginia and federal laws and regulations.

While the impermeable liner 1s still in place at the large equipment decontamination area,
conduct a thorough decontamination of the temporary HDPE liner using steam or high-pressure
hot water and detergent. Collect and manage decontamination water in accordance with the
procedures specified in Step 3 above. After cleaning the liner, collect a rinse water sample and
analyze for HCOCs according to the procedures specified in Step 4 above. Repeat
decontamination procedures until the concentration of all HCOCs are below the regulatory limits
specified in the table or dispose of the liner as hazardous waste in accordance with 40 CFR Part
268. If the liner has been demonstrated to be clean (HCOC concentrations are below regulatory
limits), roll up the liner and store for future use or dispose of as non-hazardous waste. After the
liner has been removed, re-grade the bermed soil area to resemble the original land contours and

seed as necessary to establish a viable vegetative cover.

STEP 8: Whenever clean closure is demonstrated at a TTU, Aerojet may choose to level the
berms surrounding the TTU and return the land surface to resemble the natural surrounding
contours. In such instance, Aerojet will rough-grade, seed, and mulch (straw) the surface to
ensure a permanent vegetative cover is established. Conversely, Aerojet may leave the berms in

place for future operational flexibility.

STEP 9: Remove security measures that are no longer required. Security measures include

fences, signs, and/or gates specific to the TTU(s).

STEP 10: To meet the performance standards for clean closure of groundwater, please refer to

Section 8.0 for closure of groundwater procedures.

Inspection will occur weekly at a minimum during closure operations by qualified personnel.
Presented below is a list of closure activities that will be tracked. Weekly inspections will focus

on the following:
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Performing activities exactly as described in this Closure Plan.
The presence of accumulated water within each TTU.
Integrity of the temporary decontamination areas.
Integrity of storage tanks and/or containers and their temporary accumulation areas, if
applicable.

Documentation of the above conditions and other observations regarding closure

activities in a bound notebook signed weekly by the individual conducting the inspection.

ENVIRONMENTAL

7 /XLLIANCE

ED_001691B_00019876



TTU CLOSURE PLAN
AEROIJET-ORANGE
FEBRUARY 26, 2013

7.0 SOIL CLOSURE

This section presents the process for demonstrating that the soils of the TTU(s) have been
decontaminated to the clean closure decontamination standards presented in Section 5.0 of this

CP and clean closure has been achieved.
7.1 Historical Soil Sampling Results for TTF Area

Aerojet has conducted historical sampling of environmental media, including soil, as part of the
Facility’s RD&D permit. Prior to conducting thermal treatment events, in order to establish
baseline conditions around the TTF, soil sampling plots were established at 100-foot intervals
from 100 to 400 feet along lines radiating outward from the TTUs. A five-foot radius around a
permanent identifying marker defines each sampling plot. A total of 72 plots within 400 feet of
the TTF were established as soil sampling locations. In addition, four remote soil sampling
locations were established at approximately 1,000 meters from the burn site at roughly 90-degree

intervals.

Each of the 72 plots within 400 feet of the TTF have historically been sampled once per quarter.
In addition, the four remote soil sampling locations have been sampled once per month. A figure
showing the approximate locations of historical soil sampling sites is included in Attachment C
with historical soil sampling results. Historical analytical results for soil media from 2006 —
2010 have been included in this Closure Plan in Attachment C. Aerojet has also included
baseline soil data, collected in 1989-1990 prior to open burning operations at the TTF, in
Attachment E. The data in these two attachments is included for reference purposes and for

possible use in statistical comparisons of TTU closure sample data to background data.
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7.2 Soil Assessment within the TTU(s)

This section describes a soil sampling program to be used to develop depth and lateral extent
specifications for soil excavation and/or to provide data to support certification that the TTU(s)
has been closed and that no hazardous constituents resulting from thermal treatment remain

above background or risk-based levels.
7.2.1 TTU Sampling Locations and Depths

Soil assessment will initially be carried out for the floor of the treatment area immediately
around where the burn pans were located (an approximately 20-foot by 40-foot area) in each of
the three active thermal treatment units (TTU-1, TTU-2, and TTU-4). Note that TTU-3 has not
been used routinely for open burning activities; TTU-3 saw only very limited use historically in
the early years of operation, on rare occasion, and only for that specific application described in
Section 3.1. An approximate 10-foot by 10-foot grid pattern will be established in this 20-foot
by 40-foot area and samples will be collected at the corner of each 10-foot by 10-foot
(approximate) square (totaling 15 node points). Approximate soil sample locations are shown on
Figures 3 (TTU-1), 4 (TTU-2), and 5 (TTU-3 and TTU-4). Note that TTU-3 will not be sampled
initially due to its limited historical use; limited sampling in TTU-3 will occur during delineation
sampling as described in Section 7.2.7. Sampling locations may need to be adjusted slightly

based on field observations.

Quality control samples will be obtained at the frequency specified in Attachment I, which

contains the Quality Assurance Project Plan (QAPP) for the closure sampling.
7.2.2  Sample Collection and Handling Methods

Samples will be collected from borings advanced with a four-inch diameter hollow-stem auger,

by direct push (e.g., Geoprobe) methods, or by manual methods (e.g., hand auger). A split spoon
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sampler (two-inch diameter), Geoprobe macro-core, or other appropriate device (e.g., hand
auger) will be used to collect the samples. Samples will be procured at one-foot depth intervals
(1.e., surface (0 — 67), at the 12” interval (6 — 127), and at the 24” interval (18 — 24”)) to a total

depth of 24 inches (for a total a three samples at each of the 15 node points).

While advancing each boring, the soil will be inspected for overt evidence of contamination
(e.g., staining), and the physical properties (color, texture, structure, entrained-treated residuals,
etc.) will be observed. Soil type along with any irregularities will be described in field notes.

Any cuttings generated during the boring process will be used to backfill the boreholes.

The sampling technician will don disposable sampling gloves prior to sample collection. Using
dedicated or decontaminated sampling devices, discrete grab samples will be collected at each
interval for laboratory analysis using laboratory-supplied containers and/or collection devices.
No compositing of soil is permitted. Sample containers will be labeled with the following

information:;

Project name and identification number
Name or initials of sampler
Sample identification number

Date and time of sample collection

® & & > &

Type of analysis requested

At the time of sample collection, the following information will be recorded in a field sampling

log book:

Project name and identification number
Name or initials of sampler

Sample identification number

Date and time of sample collection

Location where the sample was obtained

> & & & & @

Notes on soil type and any irregularities noted in the sample
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¢ Note the locations where dioxin/furan analysis is requested

¢ Weather conditions at the time of sampling.

Store samples on ice or refrigerate as soon as possible. Complete the chain-of-custody (COC)
record immediately following sample collection. Samples will be accompanied at all times by a
COC record. Transport or ship the samples on ice (4° C) to the laboratory along with the COC

record.
7.2.3  Initial Soil Sample Analyses

The initial soil sampling applies only to TTU-1, TTU-2, and TTU-4. TTU-3 has not been used
routinely for open burning activities; TTU-3 saw only very limited use historically in the early
years of operation on rare occasion and only for that specific application described in Section
3.1. Therefore the assessment of TTU-3 is less rigorous in this Closure Plan than that for TTU-1,
TTU-2, and TTU-4. Refer to Section 7.2.7 for sampling procedures for TTU-3.

The initial soil samples (collected from TTU-1, TTU-2, and TTU-4) will be analyzed for all
constituents specified on Table 1 by appropriate methods from SW-846, Third Edition, 1986, as
indicated. Note that dioxins and furans will only be analyzed in four randomly selected sample
locations collected from the surface interval (0 — 6”) within each TTU. Sampling and analysis of
the soil samples will follow all quality assurance and quality control (QA/QC) procedures

outlined in Attachment L
7.2.4 Sampling Equipment Decontamination

All reusable sampling equipment will be decontaminated prior to use in the field, between each
boring, and upon completion of all sampling activities at the end of each day to prevent cross-
contamination between sample intervals and locations. In a temporary small equipment
decontamination area, which may be located within the TTU, the following decontamination

procedures will be employed:
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Place a piece of clean, impermeable plastic on the ground and around a berm, creating a
decontamination area.

Scrape excess soil from equipment using work gloves and hand tools.

Return excess soil to the sampling location from which it was derived.

Fill two five-gallon buckets, one with a low phosphate detergent and tap water wash, the
other with a tap water rinse. Each bucket will have a dedicated stiff scrub brush and/or
bristle test tube brush. Place buckets on impermeable plastic cover within
decontamination area (e.g., constructed of double layer of 8-mil polyethylene sheeting
wrapped over a 4x4 wood frame).

Scrub sampling equipment first in the soap wash and then in the tap water rinse using the
dedicated brushes.

Rinse equipment with 0.1 N nitric acid rinse using a spray bottle or equivalent method
(when cross contamination from metals is a concern).

Rinse equipment in a third five-gallon bucket with deionized and/or distilled water.
Rinse equipment with isopropyl alcohol using a spray bottle or equivalent method (when
cross contamination from VOCs or SVOCs 1s a concern).

Rinse equipment in the third five-gallon bucket with deionized and/or distilled water.
Any water draining from decontamination procedures will be collected within the bermed
area and containerized for appropriate offsite disposal.

Let equipment air dry on plastic.

7.2.4.1 Soil Sampling Waste Disposal

Investigation Derived Waste (IDW) will be managed in accordance with the VDEQ “Policy for

the Handling of Investigation Derived Wastes (IDW)” (and Addendum) as well as appropriate

EPA IDW policies (e.g., Management of Investigation-Derived Waste During Site
Investigations, May 1990, EPA/540/G-91/009). Regardless of sampling method, all disposable

sampling equipment (e.g., latex gloves, plastic sleeves or scoops, plastic bags, etc.) will be

collected in plastic garbage bags and placed into 55-gallon drums. Each 55-gallon drum of

disposable sampling equipment will initially be labeled as “Hazardous Waste” with the
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accumulation start date and description of the contents pending receipt of the laboratory analysis
of the soil samples from which the waste was derived. Depending on the results of the initial soil
sampling, additional analysis of the sampling waste material may be necessary for waste disposal
purposes. The containerized sampling wastes will be characterized and disposed of in
accordance with all applicable state and federal regulations including but not limited to 40 CFR
Parts 261 and 268.

7.2.5 Background Area Sampling

A similar 10-foot by 10-foot grid will be established in a 20-foot by 40-foot area of the Facility
believed to be unaffected by past waste management practices or Facility operations (i.e., not in
an area that would be expected to have additional sources of HCOCs other than the naturally
occurring concentrations). Background samples will be collected from this grid in the same
manner as described above for initial soil sampling events within the TTUs. Alternatively,
Aerojet may collect background samples from multiple areas of the Facility that are unaffected
by past waste management practices (e.g., S sample locations in 3 distinct areas of the Facility).
The VDEQ shall approve the locations for background soil sampling prior to sample collection.
Samples will be collected from approximately fifteen locations, with grab samples collected
from soil at two distinct depth intervals (surface (0 — 6”) and 127 interval (6 — 127)), and
analyzed for naturally occurring constituents (metals) according to the methods specified on
Table 1 for use in statistical comparison with samples taken from the TTUs. Physical properties
of the background soil samples will also be recorded in field notes to determine comparability

with TTU soils.
7.2.6 Initial Soil Sampling Data Evaluation

Data collected during the initial soil sampling event within the TTUs will be compared to the

clean closure decontamination standards specified in Section 5.0 of this CP.
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If all initial soil sampling HCOC results from TTU-1, TTU-2, and TTU-4 meet the clean closure
decontamination standards specified in Section 5.0 of this CP, clean closure will have been
demonstrated for these three TTUs and no further sampling or remedial actions are required
within these units. In this instance, since only very limited, historical open burning was
conducted in TTU-3 (refer to discussion in Section 3.1), and with the initial sampling results
demonstrating clean closure of TTU-1, TTU-2, and TTU-4, only HMX, isophorone, and

perchlorate will be sampled for at locations within TTU-3 as described in Section 7.2.7 below.

7.2.6.1 Non-Detect of Analytes

Concentrations of HCOCs in compliance samples that are reported as “non-detect” will be
managed as described in Section 5.1.1. If all HCOC concentrations within TTU-1, TTU-2, and
TTU-4 meet the “analytical non-detect” performance standard described in Section 5.1.1, clean
closure will have been demonstrated for these three TTUs and no further sampling or remedial
actions are required within these units. In this instance, no additional sampling will be
conducted within TTU-3 to demonstrate clean closure of the unit other than that described in

Section 7.2.7 below.

7.2.6.2 Comparison to Backeground

For naturally occurring inorganic constituents, Aerojet will compare detected concentrations in
closure samples collected from within each TTU to background data, including samples
collected as described in Section 7.2.5 above and possibly including data reported from historical
soil sampling, as contained in Attachments C and E to this CP. Refer to Section 5.1.2 for the
methods of comparing HCOC concentrations in closure samples to background concentrations.
HCOC:s that are reported below or not statistically different than background concentrations will

be considered to have attained the closure performance standard for clean closure.
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If all HCOC concentrations within TTU-1, TTU-2, and TTU-4 meet the “analytical non-detect”
performance standard described in Section 5.1.1 or are reported below or not statistically
different than background concentrations, clean closure will have been demonstrated for these
three TTUs and no further sampling or remedial actions are required within these units. In this
instance, no additional sampling will be conducted within TTU-3 to demonstrate clean closure of

the unit other than that described in Section 7.2.7 below.

7.2.6.3 Risk Assessment

For constituents that do not meet the “analytical non-detect” or “background” closure
performance standard as determined through the methods described in Sections 7.2.6.1 and
7.2.6.2 above, Aerojet will follow the procedures contained in Section 5.1.3 of this CP. Aerojet
will assess the risk associated with these HCOCs, and if necessary, Aerojet will develop
numerical site-specific, risk-based clean closure decontamination standards at the time of closure

in accordance with the methods specified in Section 5.1.3 of this CP.

If all HCOC exposure point concentrations (calculated as the 95% UCL of the data) within TTU-
1, TTU-2, and TTU-4 meet the risk-based clean closure decontamination standards (in
combination with HCOCs that meet the “analytical non-detect” or “background” closure
performance standard), clean closure will have been demonstrated for these three TTUs and no
further sampling or remedial actions are required within these units. In this instance, no
additional sampling will be conducted within TTU-3 to demonstrate clean closure of the unit

other than that described in Section 7.2.7 below.

If HCOC concentrations exceed the risk-based clean closure decontamination standards, Aerojet
will collect delineation samples around locations where standard(s) are exceeded for only those
constituents which exceed the risk-based standards. Delineation sampling, as described in
Section 7.2.7 below, may occur multiple times to fully delineate the horizontal and vertical

extent of soil containing HCOC(s) above the risk-based clean closure decontamination

ENVIRONMENTAL

e /*XLLIANCE

ED_001691B_00019876



TTU CLOSURE PLAN
AEROIJET-ORANGE
FEBRUARY 26, 2013

standard(s). Following completion of delineation activities, Aerojet will implement remedial

action for soil as specified in Section 7.3 below.

7.2.6.4 Fate and Transport Analysis

Note that the soil cleanup criteria will have to meet the requirements for risk from direct contact

(discussed above in Section 7.2.6.3) and cross-media transfer, which is discussed in this section.

7.2.6.4.1 Soil-to-Groundwater Pathway

This section includes a discussion of a fate and transport evaluation that will be conducted for the
entire soil column as part of risk-based evaluation. Fate and transport modeling is necessary to
demonstrate that the residual soil concentrations of contaminants of HCOCs will not result in
contamination of other environmental media of concern, including the groundwater underneath
the closure unit. The use of the SESOIL model, which is included in VDEQ-approved
methodology (Risk Exposure and Analysis Modeling System (REAMS) guidance), is well
established and should facilitate review and approval of the results. The SESOIL model
evaluates likelihood for the transport of contaminants to other media and estimates the transfer

load.

SESOIL Model Description

The SESOIL model is used in chemical exposure assessments. SESOIL is a seasonal
compartment model that simulates long-term pollutant fate and migration in the unsaturated soil
zone. It can be used to estimate the average concentrations in ground water. SESOIL describes
the following components of a user-specified soil column that extends from the ground surface to

the ground-water table:

1. Hydrologic cycle of the unsaturated soil zone.
2. Pollutant concentrations and masses in water, soil, and air phases.
3. Pollutant migration to ground water.
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4. Pollutant volatilization at the ground surface.

5. Pollutant transport in washload due to surface runoff and erosion at the ground surface.

SESOIL estimates all of the above components on a monthly basis for up to 999 years of
simulation time, and a continuous or one-time release scenario can be selected. However, for
closure and corrective action, a 30-year timeframe and single release scenario are typically

chosen.

The soil column may be composed of up to four layers, each layer having different soil
properties that affect the pollutant fate. In addition, each soil layer may be subdivided into a

maximum of 10 sublayers if such details of the site soils are available.

The following pollutant fate processes are accounted for: Volatilization, Adsorption, Cation
Exchange, Biodegradation, Hydrolysis and Complexation. In the absence of site-specific
information for the above processes, conservative values/defaults are chosen as modeling inputs.
For example, if biodegradation-related input values are not available, degradation is assumed to

be zero or negligible.

SESOIL, when used for organic compounds, can be run with or without consideration of
biodegradation. It is sensitive to the input value for soil organic carbon when biodegradation is
considered and is very sensitive to the depth to groundwater. The VDEQ prefers that the facility
calibrate the SESOIL model using site-specific input parameters for any fate and transport
mechanism. Facilities may use estimated default parameter in the absence of field data. In such
cases, the model might simulate results that are inaccurate by orders of magnitude. These results
should be interpreted with caution and additional site-specific information for model input 1s
required. The SESOIL model includes several other fate and transport mechanisms such as

photolysis, cation exchange, and complexation.

Soil Physical Property Inputs

Four representative soil samples circumscribing the thermal treatment facility at 90-degree

intervals will be collected for analysis of the physical soil properties listed on Page 62 of the
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VDEQ REAMS document. Specifically, site-specific soil data will include at a minimum bulk
density and porosity.

Aerojet will initially use a dilution attenuation factor (DAF) equal to one as a conservative
estimate. If site-specific DAFs are proposed, they will be developed using the methodology
described in the EPA Soil Screening Guidance, dated 2002, and the associated technical

background document as found at the following location:

http// www.epa.gov/superfund/health/conmedia/soil/index htm.

Model Outputs and Evaluation

SESOIL creates an output file which contains monthly or annual results for hydrologic cycle
components, pollutant mass distribution, and pollutant concentration distribution for each layer
or sublayer. The output of SESOIL also provides a monthly or annual status of concentrations of

contaminants reaching to groundwater. Typically the annual status is selected.

The groundwater concentrations predicted by SESOIL will be used as an input to a quantitative
risk assessment for groundwater exposure to demonstrate that the resultant groundwater
concentration will not pose harm to human health. The SESOIL predicted concentrations should
be calibrated to field conditions (as available and applicable) prior to utilizing the results from

the model.

Aerojet will discuss the results of the SESOIL modeling and subsequent groundwater exposure
risk evaluation with VDEQ prior to selecting a course of action. If results of the soil-to-
groundwater fate and transport evaluation show that residual soil concentrations may pose
unacceptable risk to future groundwater users, Aerojet will review historical groundwater data
and will complete the groundwater closure sampling and analysis specified in Section 8.0 of the
Closure Plan. Aerojet will compare historical groundwater data results and the results obtained
during groundwater closure sampling to the predicted SESOIL model groundwater
concentrations and draw conclusions and recommendations based on this data comparison. Note

that the groundwater closure procedures in Section 8.0 of the Closure Plan also include a risk
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assessment based on analytical results of actual groundwater samples that will be collected

during closure.
7.2.7 TTU-3 and Delineation Soil Sampling Locations and Analyses

Concurrent with delineation sampling for the other TTUs, or during a separate sampling event if
no delineation sampling is required in TTU-1, TTU-2, and TTU-4, Aerojet will sample locations
in TTU-3 for the HCOCs HMX and isophorone, which were primary ingredients in the only
propellant formulation involved in the limited historical open burning conducted within TTU-3
(Arcadene 311G), and also for perchlorate, which is a primary ingredient in a majority of other
propellant formulations. Aerojet will review the laboratory data reported for the initial sampling
of TTU-1, TTU-2, and TTU-4. If delineation sampling is conducted in TTU-1, TTU-2, and/or
TTU-4, Aerojet will also sample locations within TTU-3 for the HCOCs that will be sampled for
during delineation sampling of TTU-1, TTU-2, and/or TTU-4 as described below. Aerojet will
seek the VDEQ’s approval of the list of additional HCOCs, if any, that will be sampled for

within TTU-3 during the closure process.

Following evaluation of the initial soil sample data collected within TTU-1, TTU-2, and/or TTU-
4 as described in Section 7.2.6 above, Aerojet will perform constituent-specific delineation
sampling within each of the TTUs, as necessary, to determine the horizontal and vertical extent
of contaminated soils for any constituents specific to each TTU that exceed cleanup standards
required for clean closure. Sample locations will follow a 10-foot by 10-foot grid pattern and
extend laterally from sample locations found to exceed clean-up standards. Note that delineation
sampling may extend into the berms surrounding the floor of each unit. Vertical delineation will
continue in one-foot intervals until results are below the closure performance standards up to the
depth of the water table. Delineation soil samples will be analyzed for the constituents that are
reported at concentrations above the clean closure risk-based decontamination standards for each
specific TTU (TTU-1, TTU-2, and TTU-4). Sampling and analysis of the soil samples will
follow the procedures for initial soil sampling as specified above, including quality assurance

and quality control (QA/QC) procedures outlined in Attachment 1.
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During delineation sampling, Aerojet will also sample inside TTU-3 for HMX, isophorone, and
perchlorate as well as all of the constituents that were retained for delineation sampling within
TTU-1, TTU-2, and TTU-4. Aerojet will obtain VDEQ approval of the pared-down list of
HCOCs for sampling within TTU-3 prior to conducting the sampling event. Since only limited,
specific open burning was conducted historically inside TTU-3 (refer to discussion in Section
3.1), and there is no footprint or location of historical treatment structures (i.e., burn pans),
sampling locations are not able to be preferentially located in the immediate area around the
former location of burn pans (as in the case of the other TTUs). As such, TTU-3 will be sampled
at 15 locations spread across the entire floor of the unit, as depicted on Figure 5. Aerojet will
collect samples at each location from the surface (0 — 67), 12”7 (6 — 127), and 24” (18 — 24”)
depth intervals (for a total a three samples at each of the 15 node points) and initially only
analyze the surface soil interval within TTU-3, with the samples collected from the 12” and 24”
depth intervals placed on hold pending results of the samples collected from the surface interval.
Sampling and analysis of the soil samples will follow the procedures for initial soil sampling as
specified above, including quality assurance and quality control (QA/QC) procedures outlined in

Attachment L

Delineation sampling may occur multiple times and may also occur following the sampling of
TTU-3 to define the extent of soil volume that does not meet the clean closure decontamination
standards. Delineation sampling results and the results from sampling TTU-3 will be evaluated

in the same manner as specified in Section 7.2.6 above.
7.2.8 Excavation Plan

Implementation of the excavation plan will be based upon the soil sampling data results from
within the TTUs, including the statistical comparison of the sample data to background samples
and/or the evaluation of the sampling data by a risk-based assessment (see Section 5.0 of this
Closure Plan). Soils which fail to meet the risk-based decontamination standards will be
excavated to a depth where the soils and subsoils demonstrate compliance with the

decontamination standards.
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Contaminated soils will be excavated and disposed of in accordance with the excavation plan
described in this section. Excavation and removal will continue until no hazardous constituents
remain above background levels and/or non-detection of analyte levels and/or acceptable risk-

based decontamination standards and the area is approved by VDEQ to be clean closed.

If remedial action is required and impacted soils are excavated, at any time, if further excavation
is deemed technically or economically infeasible and hazardous waste constituents will be left in
place, Aerojet may choose to notify the VDEQ that clean closure cannot be demonstrated. The

TTU(s) would then be closed as a landfill(s) in accordance with 40 CFR 264.310.

7.2.8.1 Vertical Extent of Excavation

The vertical extent of contamination will be established based upon the results of the soil
investigation described in Sections 7.2.1 through 7.2.7 above. The sampling depth intervals
described in those sections will be used to determine the depth of excavation. Specifically,
excavation will continue to the bottom depth of the first sample interval that shows compliance
with the clean closure decontamination standards. That is, excavation of soils will be to the
bottom of the first “clean” sample depth interval. This ensures removal of all soils that do not

meet the clean closure standards.

If soil contains HCOCs above the decontamination standards specified in this closure plan, then

soil excavation will be conducted down to a maximum depth of one of the following:

¢ The bottom of the first soil sampling interval depth where sampling analytical data
indicates compliance with the decontamination standards (clean closure conditions).
¢ The local seasonal high water table.

¢ The local bedrock.
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7.2.8.2 Horizontal Extent of Excavation

The horizontal extent of excavation will be based upon the results of the soil investigation
described in Sections 7.2.1 through 7.2.7 above. The horizontal sampling intervals described in
those sections will be used to determine the lateral extent of excavation. Specifically, excavation
will continue horizontally to the first sample point that shows compliance with the
decontamination standards at all vertical intervals. This ensures removal of all soils that do not

meet the clean closure decontamination standards.

7.2.8.3 Storage, Treatment, and Disposal of the Excavated Soil

The excavated soils will have been characterized for HCOCs and waste disposal through
sampling and analysis prior to excavation. The excavated soil will be managed for offsite
transportation and disposal according to all applicable State and Federal law. Any excavated soil
that is classified as a hazardous waste will be transported for offsite disposal in lined roll-off
containers and/or lined dump trailers. Soils will be disposed of offsite in accordance with 40
CFR Part 268, Land Disposal Restrictions. It should be noted that the VDEQ “contained-
in/contained-out” policy (guidance dated April 27, 2012), applicable to soil potentially
contaminated with hazardous waste, applies to this Closure Plan for soils that do not meet the
clean closure performance standard and are disposed offsite as waste. Refer to Table 4 for

“contained-in” regulatory criteria.

7.2.8.4 Backfilling Areas of Excavation

Any areas of excavation will be backfilled with clean fill brought from offsite, or will be
backfilled with soil from the berms of the TTU surrounding the excavation area. This area will
then be seeded and a vegetative cover established to match the surrounding area.

In accordance with the VDEQ Drafi Guidance Manual for Closure Plans and Post-Closure
Plans for Hazardous Waste Management Facilities (September 28, 2001), backfilling and
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reclamation of the excavated area will not occur until the VDEQ performs a closure site

inspection and Aerojet and the VDEQ agree that the area is clean closed and can be backfilled.

ENVIRONMENTAL

71 /*XLLIANCE

ED_001691B_00019876



TTU CLOSURE PLAN
AEROIJET-ORANGE
JUNE 4, 2012

8.0 GROUNDWATER CLOSURE

At the request of the VDEQ), closure of the thermal treatment facility requires that groundwater
be evaluated and protected. The following sections present a plan for the evaluation and closure
of groundwater at the TTF in accordance with 40 CFR Part 264.112 and 40 CFR Part 264
Subpart F. This plan draws on historical Facility groundwater data and hydrogeologic
investigations conducted under the RCRA RD&D permit.

This section of the CP is organized as follows:

¢ Section 8.1 presents the physical characterization of the area, including a description of

the surface hydrology, geology, soils, and hydrogeology.

¢ Section 8.2 discusses historical groundwater monitoring at the TTF.
¢ Section 8.3 provides a description of the groundwater monitoring system for the TTF.
¢ Section 8.4 presents the groundwater closure monitoring program, including the sampling

and analysis procedures and data evaluation methods.

After initiating closure activities, or earlier upon authorization by VDEQ (to include formal
approval of the Closure Plan), the groundwater monitoring wells will be sampled quarterly for a
period of one year to demonstrate closure of groundwater. During this year of sampling, the
groundwater will be analyzed for the constituents that appear on Table 2, Groundwater
Monitoring Parameters. Sampling data quality objectives and quality assurance protocols are
generally consistent with those outlined in the QAPP presented in Attachment I. Groundwater

sampling procedures are identified in Section 8.4.
8.1 Physical Characterization

This section describes the general and site-specific hydrology, geology, soils, and hydrogeology
within the Facility. Much of the information presented in this section is derived from the

Hydrogeological Investigation and Monitoring Well Network Report (Hydrogeological
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Investigation) dated December 19, 1989 (included as Attachment J to this CP). The
Hydrogeological Investigation was conducted to identify subsurface soil and groundwater

conditions at the Aerojet Orange County Facility.

8.1.1 Surface Water Hydrology

Several streams and valleys characterize the surface water hydrology of the Facility. Drainage
from the TTF is directed to a collection pond southwest of the thermal treatment facility.
Discharge from the pond continues southwest of the TTF and enters an unnamed stream, where
drainage continues to the north-northwest. The TTF is approximately 1,000 feet northeast of the
unnamed stream and has an elevation of approximately 440 feet above mean sea level; the TTF
is approximately 80 feet above the elevation of the unnamed stream. This unnamed stream exits
the western property boundary and eventually enters Mountain Run, which is a stream located
approximately 1.25 miles northwest of the TTF that is oriented from southwest to northeast and
flows to the northeast. Several other onsite streams, some of which are intermittent, feed this
onsite stream/creek. Another stream, Black Walnut Run, is located approximately one mile

southeast of the TTF; it flows to the northeast and is roughly parallel to Mountain Run.

8.1.2 Geology and Soils

8.1.2.1 Shallow Bedrock

The shallow bedrock underlying the site was identified from borings conducted during the

Hydrogeological Investigation (see Attachment J to this CP).

Hvdrogeological Investigation

The Hydrogeological Investigation identified the shallow bedrock as green schist, slightly
weathered, medium to moderately hard, and moderately fractured. The Geological Map of

Virginia (1963) indicates that metamorphosed sedimentary rocks underlie the site. The
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geological formation containing these rocks was formerly referred to as the Wissahickon Schist
and Wissahickon Granite. Research conducted during the Hydrogeological Investigation
identified the Candler Formation of Late Precambrian to early Paleozoic age, reported to consist
predominantly of quartz-chlorite-sericite phyllite and schist. The orientation of the Candler
Formation follows the regional geologic trend of the area, striking 30 to 40 degrees to the

northeast. The Candler Formation contains both foliations and steeply dipping joint sets.

Configuration of Bedrock Surface

Based on the results of the borehole and bedrock well drilling at the site, depth to bedrock and
bedrock elevations above mean sea level (MSL) were recorded. These elevations have been
plotted on Figure 7 of the Hydrogeological Investigation, which shows, based on shallow
borings, the configuration and relief of the bedrock surface across the TTF area. Bedrock is
highest in the east central area of the TTF and lowest in the western and southwestern portions.
In borings that penetrated bedrock, the schist bedrock was observed to be moderately fractured,

yet dry. Therefore, saturated bedrock was not encountered in the borings.

8.1.2.2 Soils

Characterization of the soil profile was accomplished by performing a literature review and by

logging soils encountered during the well and test boring installations.

Literature Review

Existing literature was reviewed to aid in characterization of the soils at the Aerojet site. The
Soil Survey of Orange County, Virginia (1971) identifies that the site is underlain by the Tatum-
Nelson Association. These soils consist of a surface layer of mainly yellow brown silt loam.
The subsurface soils are red to brown and yellow silty clay and silty clay loam. These soils are

residual and derived from the in-place weathering of the Candler Formation.
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Soil Logging

Logging of unsaturated soils encountered during test borings and well installations was
performed to identify subsurface conditions. Soil boring logs are presented in Appendix A of the
Hydrogeological Investigation. Four strata were identified, from highest to lowest: Stratum A
(Alluvial), Stratum B (Residual), Stratum C (Disintegrated Bedrock) and Stratum D (Bedrock).
Subsurface profiles of these strata are presented in Figures 5 and 6 of the Hydrogeological
Investigation. At the request of DEQ, Aerojet has prepared an additional Geological Cross
Section (designated C-C’) from cluster wells MW-4A, 4B, and 4C through well MW-5 to cluster
wells OW-1A and 1B. This additional profile is included at the beginning of Attachment J as
Figure GW-1B. A Cross-Section Location Map (Figure GW-1A) is also included to show the
location of this new profile relative to other profiles contained in Attachment J (Figures 5 and 6
of the Hydrogeological Investigation and Monitoring Well Network Report (Schnabel
Engineering Associates, 1989).

Stratum A (Alluvial) consists of fine to medium sandy clay to elastic silt. This stratum is

discontinuous; it is present in some locations from the surface down to approximately three feet.

Stratum B (Residual) consists of fine to medium sandy silt with sand, containing mica and rock
fragments. Stratum B is present from the base of Stratum A (or from the surface where Stratum

A 1s absent) to a depth of 33 to 58 feet.

Stratum C (Disintegrated Bedrock) consists of fine to coarse sandy silt with sand, containing
rock fragments and quartz veins. Stratum C was reported from below Stratum B to the top of

bedrock, a depth of 45 to 88 feet.

Stratum D (Bedrock) consists of slightly weathered, medium to moderately hard, moderately
fractured, dry, green schist. Stratum D was reported from below Stratum C to the maximum

depth investigated, 10 feet into bedrock.

Based on the results of the soil borings and shallow well drilling conducted at the site,

unconsolidated zone thicknesses were recorded ranging from 45 to 85 feet. This thickness
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represents both saturated and unsaturated soils. An isopach map showing the total thickness of

unconsolidated sediment is presented in Figure 8 of the Hydrogeological Investigation.

8.1.3 Hydrogeology

The uppermost water-bearing unit in the location of the TTF has been tentatively identified as
unconsolidated sediments/weathered bedrock overlying the competent bedrock in this area. This
identification is based on the results of the Hydrogeological Investigation conducted across the

site.

8.1.3.1 Groundwater Flow, Direction, and Rate

The hydrogeological conditions at the site have been characterized during the soil boring and
well instillation activities. The saturated and unsaturated unconsolidated soils and bedrock have
been investigated. As mentioned in the previous section, the bedrock was characterized as
moderately fractured, yet dry. Therefore, the monitoring wells were screened within the
saturated thickness of the unconsolidated soils only. For the saturated soils, slug tests were
conducted which included both rising and falling head test procedures to evaluate the hydraulic

conductivity of the shallow aquifer.

Well Installation

During the Hydrogeological Investigation, monitoring wells were installed in clusters at several
locations to fully characterize the aquifer within the unconsolidated soils. Individual wells
within a cluster were screened at different depths than other wells in the same cluster in order to
monitor representative depths within the shallow aquifer. A map showing the monitoring well
locations is presented in Figure 6. Monitoring well construction logs are presented in Appendix

B of the Hydrogeological Investigation.
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Elevation Survey

Upon completion of the installation of the shallow wells, a professional surveyor located the
wells on the Aerojet coordinate grid and measured the well elevations. The elevations of each of
the wells are presented in Table 5. The elevations established can be used in conjunction with

water level measurements to determine groundwater elevations at each well.

The locations of the wells were surveyed in relation to Aerojet’s Facility grid system. The tops
of casing elevations of the well were surveyed to an accuracy of 0.01 feet in relation to National
Geodetic Vertical Datum (NGVD). The ground surface elevation adjacent to each monitoring

well was also surveyed.

Water Level Gauging

Water level gauging was performed in order to determine groundwater flow direction within the
shallow unconsolidated aquifer. Since 1989, water level gauging data has been collected during
the periodic monitoring of selected wells. Each well 1s gauged with an electronic water level
indicator to determine water levels. The water depths were subtracted from the top of casing
elevation to measure the water table elevation in each well. Historical groundwater elevation

data is maintained by Aerojet.

Shallow Groundwater Flow

The onsite saturated soils can be characterized as a continuous zone of shallow unconfined
groundwater. Recharge to this zone is primarily from direct precipitation. Flow directions of the

shallow aquifer are toward topographic lows and thus commonly mimic topography.

Based on the water level gauging described above, the direction of shallow groundwater flow at
the TTF area was determined to be to the northwest. Figure 9 of the Hydrogeological
Investigation illustrates the groundwater contours and flow direction. At the request of VDEQ
during recent permitting efforts for the TTF, Aerojet prepared additional groundwater contour
maps using quarterly (January, April, July, and October) water level data from 2006 as well as
data collected in October 2009. These contour figures illustrated that the hydraulic gradient is

consistently to the northwest, which is consistent with the October 1989 groundwater elevation
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contour map, Figure 9 in the Hydrogeological Investigation. This consistency indicates that

groundwater flow direction in the vicinity of the TTF has not changed significantly with time.

Slug Tests

Slug tests were performed in the groundwater monitoring wells on the site to estimate hydraulic
conductivity of the shallow groundwater aquifer. Slug test results were reported in the
Hydrogeological Investigation. The slug test data were evaluated using the method of Bower
and Rice (1976). The hydraulic conductivity results ranged from 4E-05 cm/sec to 1E-03 cm/sec.
The typical variation in permeability on the site was reported to be between 1E-04 and 6E-04

cm/sec.

The rate of groundwater movement within the shallow aquifer may be estimated using a form of
Darcy’s equation:

V = Ki/n, where:

K = hydraulic conductivity = 1E-04 to 6E-04 cm/sec = 0.28 to 1.70 ft/day
1= hydraulic gradient = (404 ft — 384 {t) / 650 ft = 0.03 ft/ft
n = effective porosity (estimated) =0.25

Using a hydraulic gradient of 0.03 ft/ft yields a range of expected groundwater flow rate
(Darcian velocity) ranging from 0.03 to 0.2 ft/day for the area of the TTF. This range 1s
equivalent to 11 to 74 ft/year.

8.2 Historical Groundwater Quality Data

A groundwater monitoring network was established during the preparation of the
Hydrogeological Investigation. The Hydrogeological Investigation was conducted to identify
subsurface soil and groundwater conditions to enable preparation of an effective groundwater

monitoring network.
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The quality of groundwater beneath the Aerojet Facility has been monitored since the pre-burn
phase. In general, the pre-burn monitoring was conducted to establish baseline concentrations of
contaminant indicator parameters in groundwater in the vicinity of the TTF. As reported in the
Hydrogeological Investigation, separate shallow and deep groundwater aquifers were not
identified beneath the Facility. Clusters of groundwater monitoring wells at varying depths

within the shallow aquifer were installed circumscribing the TTF area.

As part of the EPA RD&D permit for thermal treatment operations, ARC, and Aerojet since
October 2003, have conducted monthly monitoring of groundwater for indicator parameters
consisting of the following constituents: chromium, ammonia, lead, pH, total organic carbon
(TOC), total organic halides (TOX), total suspended solids (TSS), and specific conductivity
(SC). Additionally, an extended list of parameters that includes metals, VOCs and SVOCs has

been analyzed on an annual basis.

Historical analytical results for groundwater media from 2006 — 2010 have been included in this
Closure Plan in Attachment D. Aerojet has also included baseline groundwater data, collected in
1989-1990 prior to open burning operations at the TTF, in Attachment F. The data in these two
attachments is included for reference purposes and for possible use in statistical comparisons of

TTU closure sample data.
8.3 Description of Groundwater Monitoring System

The groundwater monitoring system has been designed to monitor the TTF within a specified
zone up to the defined point of compliance. Monitoring well design and depth of screened
intervals were selected to identify any release of potential contaminants horizontally and

vertically.
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8.3.1 Point of Compliance Location

The location of the thermal treatment facility is shown on Figure 1. The limit of the TTF (as a
waste management unit) is defined by an imaginary plane circumscribing the four individual
thermal treatment units within the TTF. The point of compliance is a vertical surface located at
the hydraulically down gradient limit of the waste management area (TTF) that extends down
into the uppermost aquifer underlying regulated units. The hydraulically down gradient limit of
the TTF is defined by the northern and western barriers (earthen berms) designed to contain the
waste in each of the four TTUs. The uppermost aquifer beneath the Facility has been identified
as the saturated unconsolidated sediments and the zone of weathered bedrock overlying the

schist bedrock in this area.
8.3.2 Monitoring Well Locations

One background groundwater monitoring well cluster MWs-2A, 2B, 2C, 2D, 2E) was installed
for background water quality monitoring of the thermal treatment facility. The wells were
installed so that their screened portions were placed within the saturated unconsolidated
sediments. The well cluster is located on the southern corner of the up-gradient (southeastern)
end of the TTF. The location of the background groundwater monitoring well cluster is shown
on Figure 6. As discussed in conference calls and related correspondence between Aerojet and
the VDEQ that are contained in Attachment J to this Closure Plan, MW-2 will conditionally be
used as the background monitoring well during closure monitoring. Aerojet will continue to
conditionally use MW-2 as background (as approved by the VDEQ) unless data (water level and
analytical) collected during the closure monitoring suggests otherwise. Background
concentrations will ultimately be established utilizing groundwater data collected during the
proposed quarterly monitoring events. Because MW-2 has only been conditionally approved by
VDEQ as the background well, all of the shallowest monitoring wells in the well network,
including MW-1B if supported by measurement data, will be sampled for all constituents during

all four monitoring events. Upon the VDEQ’s final approval of a background well, the
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necessary background concentrations will then be calculated as described in Sections 5.2.2 and

84.14.2.

The MW -3 well cluster is consistently located side-gradient of the TTF, but could detect a
potential release from the up-gradient (southeastern) end of the TTF. Three monitoring well
clusters, OW-1, MW-4, and MW-5, are located consistently downgradient of the TTF. These
four compliance point groundwater monitoring well clusters (OWs-1A, 1B; MWs-3A, 3B, 3C;
MWs-4A, 4B, 4C; and MW-5A) were installed so the well screen portions were positioned
within the saturated unconsolidated sediments and the zone of weathered bedrock. The locations

of the compliance point groundwater monitoring wells are shown on Figure 6.

The MW-1 well cluster, located side-gradient to the TTF, is historically dry. These wells will
not likely be used as part of the closure monitoring of groundwater unless conditions change that
may warrant their inclusion in the monitoring network. Aerojet will include MW-1B in the
monitoring network to be gauged for depth to water each quarter. If groundwater elevation
measurement data support sampling, and sufficient water volume can be purged and provide
adequate volume for sample collection, then MW-1B will be included in the quarterly sampling

program to assist in determining actual background location and groundwater quality conditions.
8.3.3 Description of Monitoring Well Design

The groundwater monitoring wells were constructed utilizing the appropriate lengths of two-inch
diameter, flush threaded PVC 0.020-inch machine slotted well screen and 2-inch diameter, flush-
threaded PVC solid well casing. The annular space between the well screen and the borehole
was backfilled with uniform washed silica filter sand to a height of 1 to 2 feet above the screen to
enhance the hydraulic connection between the well screen and the aquifer. The annular space
between the solid well casing and borehole was sealed with hydrated sodium bentonite pellets in
a minimum 2-foot thick layer. A portland cement/sodium bentonite slurry was placed (with a
tremie pipe) above the bentonite seal to approximately two feet below grade. The wells were

completed approximately two feet above grade with five-inch diameter locking steel casings.
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The steel casings were installed so that approximately two feet of the casing extends above the
ground. The annular space between the steel casing and the borehole was backfilled with
portland cement grout. An approximately two-foot diameter concrete pad was installed at grade
around the steel casing with sufficient pitch to drain surface water away from the well.
Monitoring well construction details are presented in the Hydrogeological Investigation. A

summary of monitoring well elevations and screened intervals is presented in Table 5.

Following installation, each monitoring well was developed to enhance its hydraulic connection
to the aquifer and to remove sand, silt, or clay that may have entered the wells during installation
activities. Each well was developed by manual surging and bailing with a decontaminated 1.5-

inch diameter PVC ball-check bailer.
8.4 Groundwater Monitoring Program

A sampling program will be conducted to collect and analyze groundwater samples from the
existing TTF monitoring wells. During the active life of the thermal treatment facility, the
groundwater quality has been continuously monitored (see Section 8.2 above). This section
describes the groundwater monitoring objectives, sampling rationale, sampling frequency and
locations, sampling parameters, sampling protocols, and data evaluation that will be used in the
groundwater monitoring program during closure. Groundwater sampling will be conducted in

accordance with the procedures outlined in this section.
8.4.1 Objective of Groundwater Monitoring Program

The objective of the groundwater monitoring program is to obtain representative groundwater
analytical data which can be utilized in evaluating the TTF groundwater conditions and
demonstrate clean closure of the groundwater at the TTF. The information presented herein
presents a step-by-step format for controlling the planning, collecting, handling, documentation,

shipping, analysis, and data evaluation of groundwater samples obtained at the Aerojet site.
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8.4.2 Data Quality Objectives

Data quality objectives are to meet practical quantitation limits and all the requirements for
accuracy, precision, representativeness, comparability and completeness. Data quality objectives

are designed to meet applicable regulatory criteria for the analytes listed on Table 2.
8.4.3 Sampling Frequency

The shallowest well in each of the four compliance well clusters (OW-1A, MW-3A, MW-4A,
and MW-5A) and the shallowest well in the background well cluster (MW-2A) will be sampled
quarterly for one year. MW-1B will also be sampled during quarterly monitoring if conditions
warrant (see Section 8.3.2). Aerojet may propose to modity and/or add wells to the quarterly
monitoring program after reviewing the data collected during the groundwater monitoring
closure period. Aerojet will require approval of the VDEQ to modify the closure groundwater
monitoring well network from the four compliance wells and one background well, and

additionally MW-1B if conditions warrant, as stated above.
8.4.4 Sampling Parameters

The shallowest well in each well cluster will be sampled quarterly for the parameters listed on
Table 2. Table 2 includes the sample parameters, analyses, containers, preservation, and holding

times.
8.4.5 Equipment Requirements

The following equipment or equivalent equipment is required for the sampling of the monitoring

wells under this program:
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Field log books and/or field data sheets

Latex or chemical resistant gloves

Water level meter

Calculator (to determine well volumes)

Variable speed electric submersible pump (e.g., Redi-flo by Grundfos™)

Polyethylene tubing (e.g., 3/8” 1L.D., 27 0.D.)

Receptacles to contain well purge water or granular activated carbon vessel to filter purge
water prior to discharge to the ground surface

A multi-parameter water quality meter such as those manufactured by Horiba™, that is
capable of measuring pH, temperature, conductivity, ORP, dissolved oxygen, and
turbidity

Teflon™ bailers and polypropylene line

0.45 micron filters

Laboratory-provided sample containers (with preservative as needed)

High impact resistant plastic coolers (sample cooling and shipping)

Packing materials (absorbent materials such as bubblewrap, vermiculite, or Styrofoam
packing materials, zip-lock bags for ice samples, labels, custody seals, packing tape,
chain of custody records, shipping air bills)

Decontamination equipment (tubs, brushes, non-phosphate detergent wash, distilled or

deionized water, 0.1 N HCL, acetone, spray bottles)

8.4.6 Decontamination Procedures

It is important that all equipment used for the sampling of groundwater wells be cleaned before

and after each use at a specific well. This includes any piece of equipment that comes in contact

with the well water. Cross contamination from one well to another and introduction of outside

contaminants into the well or sample are the primary sources of unrepresentative samples and

questionable data. The equipment decontamination procedures incorporate both metals and

organics decontamination and are indicated below:
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¢ Place a piece of clean, impermeable plastic on the ground and around a berm, creating a
decontamination area.
¢ Fill two five-gallon buckets, one with a low phosphate detergent and tap water wash, the
other with a tap water rinse. Each bucket will have a dedicated stiff scrub brush and/or
bristle test tube brush. Place buckets on impermeable plastic cover within

decontamination area (e.g., constructed of double layer of 8-mil polyethylene sheeting

wrapped over a 4x4 wood frame).

¢ Scrub sampling equipment first in the soap wash and then in the tap water rinse using the
dedicated brushes.
¢ Rinse equipment with 0.1 N nitric acid rinse using a spray bottle or equivalent method

(when cross contamination from metals is a concern).

¢ Rinse equipment in a third five-gallon bucket with deionized and/or distilled water.

¢ Rinse equipment with isopropyl alcohol using a spray bottle or equivalent method (when
cross contamination from VOCs or SVOCs is a concern).

¢ Rinse equipment in the third five-gallon bucket with deionized and/or distilled water.

¢ Any water draining from decontamination procedures will be collected within the bermed
area and containerized for appropriate offsite disposal.

¢ Let equipment air dry on plastic.

Note that dedicated bailers may be used in each monitoring well at a minimum and possibly
during each sampling event. These bailers, one per monitoring well, would remain inside the
well casing (suspended above the water table) during periods of nonuse and will be dedicated to
the groundwater sampling of a particular monitoring well (e.g., the bailers will not be
interchangeable between monitoring wells). The use of dedicated bailers would eliminate the
need to decontaminate bailers in the field and will thus eliminate any possible analytical data

suspected to be the result of field decontamination procedures.
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8.4.6.1 Groundwater Sampling Waste Disposal

Manage investigation Derived Waste (IDW) in accordance with the VDEQ “Policy for the
Handling of Investigation Derived Wastes (IDW)” (and Addendum) as well as appropriate EPA
IDW policies (e.g., Management of Investigation-Derived Waste During Site Investigations,
May 1990, EPA/540/G-91/009). Regardless of sampling method, all disposable sampling
equipment (e.g., latex gloves, plastic tubing, etc.) will be collected and placed into 55-gallon
drums. Each 55-gallon drum of disposable sampling equipment will initially be labeled as
“Hazardous Waste” with the accumulation start date and description of the contents pending
receipt of the laboratory analysis of the groundwater samples from which the waste was derived.
Depending on the results of the groundwater sampling, additional analysis of the sampling waste
material may be necessary for waste disposal purposes. The containerized sampling wastes will
be characterized and disposed of in accordance with all applicable state and federal regulations

including but not limited to 40 CFR Parts 261 and 268.
8.4.7 Field Measurements, Calculations, and Purging

The primary consideration is to obtain a representative sample of the groundwater by guarding
against mixing the sample with stagnant (standing) water in the well casing. In a non-pumping
well, there will be little or no vertical mixing of the water and stratification may occur. The well
water in the screened section will mix with the groundwater due to normal flow patterns, but the
well water above the screened section will remain isolated and become stagnant. Persons
sampling should realize that stagnant water might contain foreign material introduced from the

surface, resulting in an unrepresentative sample and misleading data.

All monitoring wells will be pumped prior to withdrawing the samples to be sent to the lab for
analysis. This evacuation of water from the well allows for the influx of ambient water from the
water-bearing zone. Note that stabilization (to within ten percent) of pH, specific conductivity,
temperature, dissolved oxygen, ORP, and turbidity must occur prior to groundwater sample

acquisition. The stabilization process typically requires the purging of a minimum of 3 to 5 well
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casing volumes. In order to calculate the amount of water in one well volume, the following

information about the well must be obtained:

¢ Diameter of the well casing, usually PVC pipe within the steel casing well head.

¢ Depth to static water level - feet below the top of the well casing. Static water level may
be obtained by slowly lowering electronic water level meter probe into well. An audible
buzzer will sound when groundwater is encountered. Record depth to groundwater
relative to casing height elevation from flat measuring tape, connecting probe to meter.

¢ Depth to bottom of the well from top of well casing. Well depth may be obtained by
lowering the probe to the bottom of the well to measure total depth of the well or from

historical records. Record this measurement.

To determine the static water volume to be purged, the standard calculation is V= x r* x h,

where:

Vv = volume of water (cubic feet)

s = 3.14

r = radius of well (feet)

h = height of column of water in well (feet)

Determine the well volume in gallons by using the conversion factor of 7.48 gallons per cubic
foot. This result will give the amount of water in gallons that must be evacuated for one well
volume. Three to five well volumes will typically be evacuated prior to parameter stabilization
and collection of samples. Calculations for determining purge volumes will be documented in

the field log books or field data sheets.

Well purging procedures are as follows:

¢ Attach new (dedicated) poly tubing to decontaminated stainless steel submersible pump.
¢ Slowly lower pump, tubing and electrical lead wires to approximate depth of 5 feet above
well bottom.
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¢ Purge well of sufficient volume of water until parameter stabilization is achieved.
¢ Collect purge water in 55-gallon drums or equivalent container(s). Manage Investigation
Derived Waste (IDW) in accordance with the VDEQ “Policy for the Handling of
Investigation Derived Wastes (IDW)” (and Addendum) as well as appropriate EPA IDW

policies (e.g., Management of Investigation-Derived Waste During Site Investigations,

May 1990, EPA/540/G-91/009).

Measurements for pH, temperature, conductivity, ORP, turbidity, and dissolved oxygen will be
obtained during the purging cycle to verify the evacuation of the static water from the well
column. The field chemistry measurements are recorded in the logbook or on the field data
sheets at appropriate time intervals (e.g., 3 minutes). When these parameters stabilize to within a
+ 10% range, it indicates that the static water in the column has been removed and that
groundwater from the localized water bearing zone has entered into the well column. The
meter(s) for measuring pH, temperature, conductivity, ORP, turbidity, and dissolved oxygen will
be calibrated in accordance with the provided manufacturer’s recommendations each day
sampling will occur, or in the case of rental equipment, documentation that the equipment was

calibrated prior to rental will suffice.
8.4.8 Sampling Procedures

The following procedural steps identify the methods for the collection of ground-water samples.
To assure the accuracy of the sampling techniques used, it is important to document and record
all pertinent well data information in the field log book or field data sheet, including but not
limited to well location, well diameter, depth to water level, total well depth, date, time, field

personnel and other field characterizations.

Samples will be collected and containerized for each parameter and constituent that are included
in Aerojet’s monitoring program (Table 2) in the order of volatilization sensitivity of the
parameters, as follows (note not all parameters/constituents below are included in Aerojet’s

monitoring program):
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Initial pH, Temperature, Conductivity, ORP, Turbidity, and Dissolved Oxygen (field

measurement)

Volatile Organics

Dissolved Gases (e.g., ethane, ethene, methane)

Volatile Fatty Acids (e.g., lactic, pyruvic, butyric)

Total Organic Halogens

Total Organic Carbon

Extractable Organics (Semi-Volatile Organics)

Pesticides/Herbicides

PCBs

Total Metals and Dissolved Metals

Total Phenols

Cyanide

Sulfate, Fluoride, and Chloride

Nitrate

Final pH, Temperature, Conductivity, ORP, Turbidity, and Dissolved Oxygen (field

measurement)

Groundwater monitoring wells will be sampled within two hours of purging. Should a well be

pumped dry, samples shall be taken within two hours, even if repeated visits to the well are

required to obtain an adequate number of groundwater samples, as follows:

Upon completion of purging the required well volumes or until parameters stabilize,
obtain the necessary samples using the dedicated Teflon™ bailer or fill sample containers
under low flow conditions from the end of the poly tubing attached to the pump
discharge.

Note times, dates, sample numbers, and well number on the sample labels and in log
book or field data sheets at the time of or prior to sample acquisition.

In the case of field-filtered samples for dissolved metals, after sampling for total metals,
attach the .45 micron filter to the pump discharge tubing and fill sample containers for

dissolved metals analysis. (Note that samples for dissolved metals could also be filtered
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in the laboratory. If requesting laboratory filtration, samples must be collected in
unpreserved containers.) Remove the filter and continue sample collection in the order
specified above.
Samples must be maintained at 4°C (in ice chest or refrigerator) upon sample acquisition

and subsequent transportation to the analytical laboratory.

Secure the well with a lock to prevent tampering.

Sample Containers, Methods and Preservation

All groundwater samples will be placed in the sample containers and preserved according to

Table 2. All samples will be kept on ice at a temperature of 4°C from the time of sample

collection to delivery at the laboratory.

8.4.10 Sample Handling and Shipping

All samples need to be individually identified using sample tags and/or labels.

Once the sample has been collected and labeled, it must be stored on ice or refrigerated at
4°C throughout the handling and shipping process.

Complete COC form. Identify sample numbers, sample containers, times, dates,
samplers, analysis, and sign off on the form. Reference cooler number and common
carrier air bill number on the form for tracking purposes if possible.

Place sealed samples into high impact resistant coolers for transportation and shipping.
Ice should be place in zip-lock type bags to avoid leaking during shipment.

Keep 1 copy of the COC forms. Place the remaining copies of the forms into zip-lock

type bag, seal and place inside the cooler or tape to outside of cooler.
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8.4.11 Sample Labeling, Chain of Custody, and Documentation

Sample labeling will be instituted for each sample collection event and will include the following

provisions:

¢ Durable, water-proof sample labels will be affixed to each sample container indicating

(with water proof ink):

o Site identification

o Sample identification

o Date and time of collection

o Name or initials of collector

o Analytes and method of analysis

A COC will be prepared for each sample collection event to establish the documentation

necessary to trace sample possession from time of collection. The record shall contain:

Chain-of-custody identification number
Sample identification and number
Signature of collector

Date and time of collection

Sample type (media)

Analytes and method of analysis requested

Signature of sample recipients

® & S & S S & @

Dates/times of sample possession
Documentation of all sampling events must be recorded and maintained to verify the sampling

process. It is important to record all of the pertinent information and keep an accurate file

concerning the sampling events.
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Field notes will be maintained that document:

Date of sampling event

Names of field technicians

Well identifications

Well depths and static water levels

Well purging equipment and results

Well sampling sequence

Analytical methods requested

Sample transport and shipping information

Weather climatic conditions

® & S S & S S & S »

Relevant field observations

8.4.12 Quality Control Samples

The quality control (QC) samples to be collected during each sampling event are identified in

Section B.5 of the QAPP contained in Attachment 1.

8.4.13 Data Validation and Reporting

Data validation criteria used by the analytical laboratory for this program will be stated in the

laboratory’s Quality Assurance Plan. Data reported to VDEQ will include:

¢ Project description.
¢ Case narratives.
¢ QC Summary — Method, surrogate recoveries, matrix spike/matrix spike duplicate

recoveries, method/trips/field blank results.

¢ Qualifier, corrective, and usability results.
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¢ Sample Data — Specific compound results, sample analysis dates, results of any
tentatively identified compounds.

¢ Quantitation limits for all required parameters.

Data validation and QA/QC will meet all the requirements for accuracy, precision,
representativeness, comparability and completeness. The data evaluation and validation report
will include any qualifiers and the case narratives needed to explain any corrective actions taken
during the chemical analysis. Laboratory QC information will discuss laboratory control
samples (LCSs), laboratory duplicates, matrix spikes (MSs), matrix spike duplicates (MSDs),
surrogate standards, internal standards, method blanks, and instrument blanks. MSs, MSDs, and
a LCS will be analyzed for every batch of up to 20 samples and serve as a measure of analytical
accuracy. (Surrogate standards are added to all samples, blanks, MSs, MSDs, and LCSs which
are analyzed for organic compounds in order to evaluate the method’s accuracy and to help

determine matrix interferences.)
8.4.14 Groundwater Sampling Data Evaluation

Data collected during the groundwater monitoring will be compared to the clean closure
decontamination standards specified in Section 5.2 of this CP. The evaluation of groundwater

data will occur following the completion of all four quarters of monitoring.

Consistent with the closure performance standards for TTF soils, groundwater performance
standards will include non-detect of analytes, background, and risk-based. Groundwater
concentrations in compliance wells will be compared to groundwater concentrations in the
background well cluster to determine if a significant difference exists between the data sets.
Refer to Attachment G for recommended statistical analyses. Aerojet will also consult the EPA
guidance “Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities, Unified
Guidance, March 2009 (EPA 530/R-09-007)” when conducting statistical analysis on
groundwater data. If the statistical comparisons of downgradient monitoring data to the

background monitoring data indicate that there are no statistically significant increases (SSI)
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over background, then the regulated units shall be determined to be clean closed for
groundwater. If the statistical comparisons indicate that closure constituents are above
background, then a risk-based evaluation must be performed in accordance with the VDEQ
guidance on risk-based closure (contained in Attachment H to this CP). If constituents remain in

groundwater above acceptable, risk-based levels, then a contingent post-closure care plan must

be submitted to the VDEQ for approval and implementation.

8.4.14.1 Non-Detect of Analvtes

Concentrations of HCOCs in compliance samples that are reported as “non-detect” will be
managed as described in Section 5.2.1. If all HCOC concentrations meet the “analytical non-
detect” performance standard described in Section 5.2.1, clean closure will have been

demonstrated for groundwater and no further sampling or remedial actions are required.

8.4.14.2 Comparison to Background

For naturally occurring inorganic constituents, Aerojet will compare detected concentrations in
closure samples collected from compliance wells to background data. At this time, monitoring
well MW-2 is conditionally approved by VDEQ as representing background conditions. Refer to
Section 8.3.2 for additional information on background wells. Background data will include
samples collected during quarterly monitoring events from well cluster MW-2 (if finally
approved as background) and may possibly include data reported from historical groundwater
sampling, as contained in Attachments D and F to this CP. Refer to Section 5.2.2 for the
methods of comparing HCOC concentrations in closure samples to background concentrations.
HCOCs that are reported below or not statistically different than background concentrations will

be considered to have attained the closure performance standard for clean closure.

If all HCOC concentrations in groundwater compliance samples meet the “analytical non-detect”

closure performance standard or are reported below or not statistically different than background
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concentrations, clean closure will have been demonstrated for groundwater and no further

sampling or remedial actions are required.

8.4.14.3 Risk Assessment

For constituents that do not meet the “analytical non-detect” or “background” closure
performance standard as determined through the methods described in Sections 8.4.14.1 and
8.4.14.2 above, Aerojet will follow the procedures contained in Section 5.2.3 of this CP.
Aerojet will assess the risk associated with these HCOCs, and if necessary, Aerojet will develop
numerical site-specific, risk-based clean closure decontamination standards at the time of closure

in accordance with the methods specified in Section 5.2.3 of this CP.

If all HCOC concentrations within groundwater compliance samples meet the risk-based clean
closure decontamination standards (in combination with HCOCs that meet the “analytical non-
detect” or “background” closure performance standard), clean closure will have been

demonstrated for groundwater and no further sampling or remedial actions are required.

If HCOC concentrations exceed the risk-based clean closure decontamination standards, Aerojet

will notify the VDEQ and develop a post-closure care plan for groundwater.
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9.0 MANAGEMENT, CHARACTERIZATION, AND DISPOSAL OF CLOSURE-
GENERATED WASTE

Sampling constituents for waste characterization are shown on Table 4 and this table is discussed

in Section 4.5 of this Closure Plan.

The closure procedures require that different types of closure-generated wastes be segregated
from one another and stored in separate containers, and representatively sampled and tested so to

assure compliance with the VHWMR and the RCRA, including the following:

¢ Disposal of Hazardous Wastes - All wastes (solids and liquids) generated during closure
that are demonstrated to be hazardous must be disposed in a permitted hazardous waste
landfill or treated in a RCRA permitted treatment storage disposal (TSD) facility.
Disposal of regulated wastes must comply with 40 CFR Part 268, Land Disposal
Restrictions, Subpart D, Treatment Standards, § 268.40, Applicability of Treatment
Standards, and comply with § 268 48, Universal Treatment Standards, for wastewaters
and non-wastewaters. (See § 268.48, for definitions of wastewater and non-wastewaters.)
Land disposal restriction treatment standards for contaminated soil are delineated under §
268.49, Alternative LDR treatment standards for contaminated soil. Disposal of all
hazardous wastes will require manifest documentation of shipment to a permitted TSD.
Transportation of hazardous waste generated during closure activities will be in
accordance with the VHWMR and require a transporter with a current Hazardous Waste
Transporter Permit.

¢ Disposal of Non-Hazardous Solid Wastes - All waste materials (other than non-hazardous
wastewaters) generated in the closure process that are demonstrated as non-hazardous are
required to be disposed of as a solid waste in accordance with the Virginia Solid Waste
Management Regulations (VSWMR). Disposal of all non-hazardous wastes will require
documentation of disposal from the authority regulated under the VSWMR.

¢ Non-Hazardous Wastewaters - Wastewaters generated in the closure process that are
demonstrated as non-hazardous are required to be disposed to a publicly or privately

owned wastewater treatment plant regulated by the Clean Water Act (CWA) or
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equivalent. Disposal of all non-hazardous wastewaters will require documentation of
prior approval for disposal, and documentation of disposal from the authority regulated
under the CWA.
Contained in Policy - Under the EPA’s “contained in” policy, contaminated media (i.e.,
debris, soil, groundwater, sediments) that contain RCRA-listed wastes must be managed
as if they were hazardous waste until the media no longer contain the hazardous waste
(i.e., until decontaminated) or until they are delisted. To date, the EPA has not issued any
definitive guidance as to when, or at what levels, environmental media contaminated with
hazardous waste no longer contain the hazardous waste. Until such guidance is issued,
the Regions or authorized States may determine these levels on a case-specific basis. The
EPA also suggests that when making a determination as to when contaminated media no
longer contains a hazardous waste that a risk assessment approach be used that addresses
the public health and environmental impacts of the hazardous constituents remaining.
Any debris, wastes, washwater, rinseate, wastewaters, leachate, soils, subsoils, residues,
and equipment contaminated with waste from the HWMUs are required to be managed as
a hazardous waste in accordance with the VHWMR and RCRA and are required to be
disposed in a permitted hazardous waste landfill or a RCRA permitted treatment storage
disposal (TSD) facility, unless demonstrated by testing that they are nonhazardous in
accordance with specified decontamination standards of the approved Closure Plan and
testing requirements for generated wastes specified in the VHWMR and the RCRA. (See
the three standards below, which determine whether equipment, debris, residues, waste,

wastewater, or media, are considered hazardous.

Contaminated residues and/or environmental media contain hazardous waste when the

following occurs:

1. When the residues or media (e.g., aggregate, wastewaters, soil, and groundwater,
etc.) exhibit a characteristic of hazardous waste in accordance with 40 CFR Part
261, Subpart C, Characteristics of Hazardous Waste, § 261.20.

2. When a residue, waste, or wastewater removed from a regulated unit, which
manages a listed waste under 40 CFR Part 261, Subpart D, Lists of Hazardous

Wastes, contains a listed hazardous waste constituent.
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3. When a contaminated media ((i.e., debris, soil, sediments, or groundwater) are
contaminated with concentrations of hazardous waste constituents that are above

health or risk-based levels.

The “contained in” policy applies to characteristic hazardous waste and listed hazardous
waste contained in environmental media, which includes groundwater, surface water,
soils, and environmental debris (as defined in 40 CFR 268.2(g)). The “contained in”
policy is not applicable to rain water or rinseate. As discussed in a conference call
between Aerojet and the VDEQ), the “contained in” policy (4ﬁl bullet item above
including sub-items 1) through 3) above) is only applicable to listed hazardous wastes.
Table 4, discussed in more detail in Section 4.5 (along with the “contained in” policy),
shows a list of waste characterization constituents and the applicable regulatory criteria to
determine if listed wastes are “contained in” the waste being analyzed.

Demonstration by Testing - The demonstration by testing includes the analyses for all
listed hazardous waste constituents managed at the facility and an analysis that the waste
does not exhibit a characteristic of hazardous waste in accordance with 40 CFR 261,
Subpart C.

The demonstration by testing requirement (5™

bullet item above), referenced in the
“contained in” policy in the 4™ bullet item above, is also relevant to only those listed
hazardous waste HCOCs or underlying hazardous constituents (UHCs) that were
managed at the thermal treatment facility (i.e., the compounds that are included in the
Basis for Listing Hazardous Waste for listed waste codes FO02 and FOO035, identified in 40
CFR 261 Appendix VII), in addition to testing to show that the waste does not exhibit a
characteristic of a hazardous waste in accordance with 40 CFR 261 Subpart C. Table 4

contains a list of waste characterization constituents and the applicable regulatory criteria

to determine if listed wastes are “contained in” the waste being analyzed.
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10.0 CLOSURE COST ESTIMATE

10.1 Closure Cost Estimate

The cost estimate for conducting closure of the four TTUs at the Aerojet, Orange County Facility
is presented in Table 6. The closure cost estimate has been prepared in accordance with 40 CFR
264.142 and assumes a third party who is neither a parent nor a subsidiary of the owner or
operator will conduct closure. The closure will include waste inventory treatment and disposal,
equipment/structure decontamination, sampling and analysis, wash water disposal/treatment,
solid debris and soil removal/disposal (if needed), groundwater monitoring, as well as closure
certification and a final closure report. The closure costs are summarized by activity in Table 6,
including details on rationale and assumptions for the estimates. The closure cost estimate will

be updated annually to account for inflation pursuant to 40 CFR 264.142.
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11.0 FINANCIAL ASSURANCE

Aerojet is providing proof of financial assurance for closure cost as required by 40 CFR 264
Subpart H, 264.143. Current financial assurance documents are provided in Attachment K.
Financial assurance documentation is updated to account for inflation and change of carrier and
submitted to the VDEQ on an annual basis as per the update requirements for closure cost
estimates (40 CFR 264.142). Previously established closure costs at the Facility will be used for
financial assurance until the VDEQ approval of this Closure Plan and new cost estimate for
closure of the TTF described in Section 9.0 above. Documentation demonstrating financial
assurance for closure of the thermal treatment units will be provided to the VDEQ upon approval
of this Closure Plan and the new cost estimate, and will replace the previously established

financial assurance documents in Attachment K.
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12.0 LIABILITY REQUIREMENTS

Aerojet is providing proof of liability insurance for sudden and non-sudden accidental
occurrences as required by 40 CFR 264 Subpart H. Aerojet complies with the liability
requirements of 40 CFR 264.147. A copy of the most recent insurance certificate is contained in

Attachment L.
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13.0 CLOSURE SCHEDULE

13.1  Schedule for Closure

Aerojet will notify the VDEQ of its intent to close any single TTU or all TTUs at least 60 days
prior to the date on which Aerojet expects to begin closure. Although a definitive closure date is
not known, at the time of submission of this Closure Plan, Aerojet is in the process of applying
for a hazardous waste storage permit with the intent of closing the TTF following issuance of the
storage permit and construction of the RCRA permitted storage facility buildings. This CP
identifies steps necessary to complete final closure of the TTF. When the TTF (i.e., all four
TTUs combined) is no longer needed, final closure will be implemented in accordance with the

schedule contained in this Closure Plan.
13.1.1 Time Allowed for Closure

In accordance with 40 CFR 264.113(a), the final volume of waste inventory will be treated or
removed for offsite treatment and/or disposal within 90 days of its date of receipt. In accordance
with 40 CFR 264.113(b), Aerojet will complete closure activities for soil within 180 days of
receiving the final volume of hazardous waste at the TTF. The entire closure process for soil 1s
anticipated to require no more than 180 days to complete. Aerojet will attempt to complete
closure activities for groundwater within 425 days of receiving the final volume of hazardous
waste at all TTUs (i.e. at final closure). Should more time be required to complete closure of
soils and/or groundwater, a request for extension of closure time will be submitted as described
in the following section, Extension for Closure Time. Closure operations will occur over a time
and in a chain of events as specified in Figures 7 and 8 for soil and groundwater, respectively.
The closure schedule in Figure 7 (Soil) is applicable to closure of all TTUs at the TTF as a group
(if final closure is conducted). Closure of groundwater will begin simultaneously with closure of

soil during final closure activities at the TTF. Figures 7 and 8 are embedded in the text below
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and show the anticipated time durations to complete closure activities for soil and groundwater

respectively.
FIGURE 7
SCHEDULE OF SOIL CLOSURE ACTIVITIES
Task Closure Activity Days to Complete
1 Notify VDEQ 60 days prior to expected date of closure. Prior to Closure
2 Make preparations/contacts for expected closure date (e.g., | Prior to Closure
arrangements for offsite disposal of final waste materials,
gather/purchase decontamination equipment and materials,
notify laboratory, construct temporary decontamination
and staging areas, etc.).
3 Treat final volume of energetic waste within TTU. O0to 15
4 Field mobilization, removal of thermal treatment 15to0 30
residue/ash, removal of sand liner from burn pans.
5 Decontamination and rinse sampling of TTU structures. 30to 45
6 Receive decontamination analytical results, evaluate results | 45 to 90
and discuss with VDEQ, additional decontamination if
necessary.
7 Initial soil sampling and characterization within TTU(s) 45 to 60
and background locations.
8 Receive soil sampling analytical results, evaluate results 60 to 135
and discuss with VDEQ), additional delineation sampling if
necessary.
9 Soil excavation and disposal (if necessary). 135to 165
10 Decommission temporary decontamination and staging 165 to 180
areas (if applicable), backfill excavation and restore area.
11 Prepare and submit closure report and certification for soil. | 180 to 240
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FIGURE 8

SCHEDULE OF GROUNDWATER CLOSURE ACTIVITIES

Task Closure Activity Days to Complete

1 Notify VDEQ 60 days prior to expected date of closure. Prior to Closure

2 Make preparations/contacts for expected closure date (e.g., | Prior to Closure
arrangements for offsite disposal of waste materials,
gather/purchase decontamination equipment and materials,
notify laboratory, etc.).

3 Treat final volume of energetic waste within TTU. Oto 15

4 Conduct 1% quarterly sampling event for groundwater. 15t0 90

5 Conduct 2" through 4™ quarterly sampling events for 90 to 365
groundwater, preliminary review of results.

6 Full evaluation of four quarters of sample data, review and | 365 to 425

discuss results with VDEQ, prepare and submit closure

report and certification for groundwater.

13.1.1.1 Extension for Closure Time

If the final waste inventory cannot be removed within 90 days of initiating closure, Aerojet will

request an extension of time to remove the final waste inventory pursuant to 40 CFR 264.113(a)

and (c)(1). The petition for additional time to remove the final waste inventory will be submitted

at least 30 days prior to the expiration of the 90-day inventory removal period.

Should the time estimated for partial or final closure require modification due to unforeseeable

circumstances or site conditions, a request for an extension of the closure period (180-day for

soil and assumed 425-day for groundwater) will be submitted to DEQ no later than 30 days prior

to the end of the closure period for each media. The request shall be in accordance with 40 CFR

264.113(b) and (c)(2).
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14.0 CLOSURE PLAN AMENDMENT

14.1 Modification to Closure Plan

Aerojet will submit a written request for modification should any part of the Closure Plan need to
be changed. Modification of the Closure Plan is needed to authorize a change in the approved

Closure Plan, at a minimum, whenever:

¢ Changes in operating plans or Facility design affect the Closure Plan.
¢ There is a change in the expected year of closure, if applicable.
¢ In conducting partial or final closure activities, unexpected events require a modification

of the approved Closure Plan.

For changes to the Closure Plan, Aerojet will submit a written request including a copy of the
amended Closure Plan for approval at least 60 days prior to the proposed change in Facility
design or operation, or no later than 60 days after an unexpected event has occurred which has
affected the Closure Plan. If an unexpected event occurs during the partial or final closure
period, Aerojet will request a modification of the CP no later than 30 days after the unexpected

event according to the criteria in 40 CFR Part 270.42.

If one or more of the TTUs is unable to be clean closed to the closure performance standards,
Aerojet will immediately notify the VDEQ and submit a post-closure plan within 90 days along
with an amended closure plan as noted above. If any hazardous waste constituents are to be left
in the soil in concentrations that present an excess risk above acceptable levels, the thermal
treatment unit(s) will be closed as a landfill(s) in accordance with 40 CFR Part 264, Subpart N,
264.310 (including 40 CFR 264.117 through 264.120).
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15.0 CERTIFICATION OF CLOSURE

As discussed in Sections 5.1.3 and 5.2.3, closure of soil and groundwater will occur separately
and under different timeframes; therefore, Aerojet will likely be preparing and submitting

separate Closure Reports and Certifications of Closure for soil and groundwater media.
15.1 Closure Certification

Pursuant to 40 CFR 264.115, Certifications of Closure will be submitted to the VDEQ within 60
days of completion of closure for each of the soil and groundwater media, unless it is determined
that a single Certification of Closure and Closure Report addressing both media is acceptable.
Both a responsible Aerojet official and an independent Professional Engineer registered in the
state of Virginia will certify that the TTU(s) have been closed in accordance with the
requirements of the approved CP. The independent, Virginia-registered professional engineer
shall sign and stamp and a duly authorized representative of Aerojet shall sign the closure

certification.

The Certification of Closure will be accompanied by the following statement signed by the

owner and operator:

“I certify under penalty of law that this document and all attachments were prepared
under my direction or supervision in accordance with a system designed to assure that
qualified personnel properly gather and evaluate the information submitted. Based on my
inquiry of the person or persons who manage the system, or those persons directly
responsible for gathering the information, the information submitted is, to the best of my
knowledge and belief, true, accurate, and complete. I am aware that there are significant
penalties for submitting false information, including the possibility of fine and

imprisonment for knowing violations.”
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TTU CLOSURE PLAN
AEROIJET-ORANGE
JUNE 4, 2012

15.2 Closure Report

Aerojet will prepare Closure Reports (for both soil and groundwater) to accompany the

Certifications of Closure and submit the reports to the VDEQ within 60 days following

completion of closure for each media. The Closure Reports will contain all pertinent information

regarding the closure process, including but not limited to sequence of activities, construction

details, decontamination procedures, analytical results and evaluation, and waste disposal

manifests.

The closure determination 1s contingent upon VDEQ's approval of the Certifications of Closure

and the Closure Reports. The Closure Reports will include:

® & S+ S $ & &

L 2

A summary of closure activities

A description of the extent of any excavations (if conducted)

A copy of the lab-generated sampling analysis forms

Summary tables of all sampling results

A summary of QA/QC findings

If performed, risk assessment results and conclusions with calculations

The results of all statistical analyses and a sample calculation supporting the closure
conclusions

A summary of wastes generated by closure activities

Manifests and documentation of waste disposal will be included in an appendix of the
Closure Report, and a summary table of all wastes generated, treated, and disposed will
be included in the body of the Closure Report and include the following: waste material
description, date of waste generation, date of removal, gallons removed, pounds removed,
designated TSD Facility or other facility, waste codes managed, laboratory analyses, and

Manifest Document Numbers.
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TTU CLOSURE PLAN
AEROIJET-ORANGE
JUNE 4, 2012

16.0 POST-CLOSURE

16.1 Post-Closure Plan / Contingent Post-Closure

Aerojet intends to clean-close all four of the permitted thermal treatment units of the TTF. This
section 1s not applicable at this time. At any time, should it become apparent that removal of all
residuals or attainment of the closure performance standard levels is technically or economically
infeasible at one or all of the TTUs, Aerojet will amend the Closure Plan and submit both the
amended closure plan and a post-closure plan to the VDEQ for approval in accordance with 40
CFR 264, Subparts G and H. If hazardous waste residuals are left in place, Aerojet will place a
VDEQ-approved cap over the area (only where hazardous waste residuals are left in place). A
cap would require post-closure care in accordance with the 40 CFR 264.117, 264.118, and
264.310.
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Table 1

Seoil Monitoring Parameters

Thermal Treatment Facility Closure
Aerojet - Orange County, VA

. Waste Laboratory Sample Sample . . Estlma‘t ed Estm.late.d
Constituent . . Holding Time | Detection | Quantitation
Source Analyses Containers | Preservation . . .
Limit Limit
HCOCS - VOLATILE ORGANIC COMPOUNDS (ug/ke)
Acetone Standard Compound in Method 8260 (1) 4 oz glass jar | Cool -4 deg. C 14 days 5 10
Acetonitrile Standard Compound in Method 8260 5 10
Acrylonitrile Standard Compound in Method 8260 2.5 100
Benzene Standard Compound in Method 8260 0.5 5
Bromoform Standard Compound in Method 8260 0.5 5
Carbon disulfide Standard Compound in Method 8260 0.5 5
Carbon tetrachloride Standard Compound in Method 8260 0.5 5
Clorobenzene Standard Compound in Method 8260 0.5 5
Chloroethane Standard Compound in Method 8260 1 5
Chloroform Standard Compound in Method 8260 0.5 5
1,2-Dibromo-3-chloropropane Standard Compound in Method 8260 2 5
Dichlorodifluoromethane Standard Compound in Method 8260 1 5
1,1-Dichloroethane Standard Compound in Method 8260 1 5
1,2-Dichloroethane Standard Compound in Method 8260 0.5 5
1,1-Dichloroethylene Standard Compound in Method 8260 0.5 5
trans-1,2-Dichloroethylene Standard Compound in Method 8260 0.5 5
1,2-Dichloropropane Standard Compound in Method 8260 0.5 5
cis-1,3-Dichloropropene Standard Compound in Method 8260 0.5 5
trans-1,3-Dichloropropene Standard Compound in Method 8260 0.5 5
Ethylbenzene Standard Compound in Method 8260 0.5 5
Freon 113 (1,1,2-Trichloro-1,2,2-
trifluorocthane) Process Solvent 8260 1 5
Isobutyl Alcohol Standard Compound in Method 8260 50 100
Methyl Chloride (Chloromethane) Standard Compound in Method 8260 2 5
Methylene Chloride Process Solvent 8260 1 5
Methyl Ethyl Ketone Process Solvent 8260 2.5 10
Methyl Butyl Ketone Standard Compound in Method 8260 2.5 10
Methyl Methacrylate Standard Compound in Method 8260 2.5 5
1.1,1,2-Tetrachloroethane Standard Compound in Method 8260 0.5 5
1,1,2,2-Tetrachloroethane Standard Compound in Method 8260 0.5 5
Tetrachloroethylene Standard Compound in Method 8260 0.5 5
Tetrahydrofuran Process Solvent 8260 25 50
Toluene Process Solvent 8260 0.5 5
1,1,1-Trichloroethane Process Solvent 8260 0.5 3
1,1,2-Trichloroethane Standard Compound in Method 8260 0.5 5
Trichloroethylene Standard Compound in Method 8260 0.5 5
Trichlorofluoromethane Standard Compound in Method 8260 1 5
Vinyl Chloride Propellant Formulation (PVC) 8260 1 5
Xylene (total) Standard Compound in Method 8260 0.5 5
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Table 1

Seoil Monitoring Parameters

Thermal Treatment Facility Closure
Aerojet - Orange County, VA

. Waste Laboratory Sample Sample . . B stlma‘t ed Estm.l ate.d
Constituent . . Holding Time | Detection | Quantitation
Source Analyses Containers | Preservation . . .
Limit Limit

HCOCS - SEMI VOLATILE ORGANIC COMPOUNDS (ug/kg)

Acenapthylene Standard Compound in Method 8270 (1) 4 oz glass jar Cool -4 deg. C | 14 days (extract) 82.5 165
Acenapthene Standard Compound in Method 8270 40 days (analyses) 82.5 165
Aanthracene Standard Compound in Method 8270 82.5 165
Benzo (a) anthracene Standard Compound in Method 8270 82.5 165
Benzo (b) fluoranthene Standard Compound in Method 8270 82.5 165
Benzo (k) fluoranthene Standard Compound in Method 8270 82.5 165
Benzo (g,h,i) perylene Standard Compound in Method 8270 82.5 165
Benzo (a) pyrene Standard Compound in Method 8270 82.5 165
Benzoic Acid Standard Compound in Method 8270 330 5000
Benzyl Alcohol Standard Compound in Method 8270 82.5 165
Bis(2-chloroethoxy)methane Standard Compound in Method 8270 82.5 165
Bis(2-chloroethyl) ether Standard Compound in Method 8270 82.5 165
Bis(2-chloroisopropyl) ether Standard Compound in Method 8270 82.5 165
Bis (2-ethylhexyl) phthalate Standard Compound in Method 8270 82.5 165
4-Bromophenyl-phenylether Standard Compound in Method 8270 82.5 165
Butyl benzyl Phthalate Standard Compound in Method 8270 82.5 165
4-Chloroaniline Standard Compound in Method 8270 82.5 165
4-Chloro-3-methylphenol Standard Compound in Method 8270 82.5 165
2-Chloronaphthalene Standard Compound in Method 8270 82.5 165
2-Chlorophenol Standard Compound in Method 8270 82.5 165
4-Chlorophenyl-phenyl ether Standard Compound in Method 8270 82.5 165
Chrysene Standard Compound in Method 8270 82.5 165
Dibenz (a,h) anthracene Standard Compound in Method 8270 82.5 165
Dibenzofuran Standard Compound in Method 8270 82.5 165
Di-n-butyl Phthalate Standard Compound in Method 8270 82.5 165
1,2-Dichlorobenzene Standard Compound in Method 8270 82.5 165
1.3-Dichlorobenzene Standard Compound in Method 8270 82.5 165
1,4-Dichlorobenzene Standard Compound in Method 8270 82.5 165
3,3"-Dichlorobenzidine Standard Compound in Method 8270 412 825
2,4-Dichlorophenol Standard Compound in Method 8270 82.5 165
Diethyl Phthalate Standard Compound in Method 8270 82.5 165
2.4-Dimethylphenol Standard Compound in Method 8270 82.5 165
Dimethyl Phthalate Standard Compound in Method 8270 82.5 165
1,3-Dinitrobenzene Standard Compound in Method 8270 82.5 165
4,6-Dinitro-2-methylphenol Standard Compound in Method 8270 412 825
2,4-Dinitrophenol Standard Compound in Method 8270 412 825
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Table 1

Seoil Monitoring Parameters

Thermal Treatment Facility Closure
Aerojet - Orange County, VA

. Waste Laboratory Sample Sample . . B stlma‘t ed Estm.l ate.d
Constituent . . Holding Time | Detection | Quantitation
Source Analyses Containers | Preservation . . .
Limit Limit
HCOCS - SEMI VOLATILE ORGANIC COMPOUNDS CONTINUED (ug/kg)
2,4-Dinitrotoluene Standard Compound in Method 8270 (1) 4 oz glass jar Cool -4 deg. C | 14 days (extract) 82.5 165
2.6-Dinitrotoluene Standard Compound in Method 8270 40 days (analyses) 82.5 165
Di-n-octyl Phthalate Standard Compound in Method 8270 82.5 165
Fluoranthene Standard Compound in Method 8270 82.5 165
Fluorene Standard Compound in Method 8270 82.5 165
Hexachlorobenzene Standard Compound in Method 8270 82.5 165
Hexachlorobutadiene Standard Compound in Method 8270 82.5 165
Hexachlorocyclopentadiene Standard Compound in Method 8270 82.5 165
Hexachloroethane Standard Compound in Method 8270 82.5 165
Indeno (1,2,3-cd) pyvrene Standard Compound in Method 8270 82.5 165
Isophorone Propellant Formulation (IPDI) 8270 82.5 165
2-Methylnapthalene Standard Compound in Method 8270 82.5 165
2-Methylphenol (o-Cresol) Standard Compound in Method 8270 82.5 165
3-Methylphenol (m-Cresol) Standard Compound in Method 8270 82.5 165
4-Methylphenol (p-Cresol) Standard Compound in Method 8270 82.5 165
Napthalene Standard Compound in Method 8270 82.5 165
2-Nitroaniline Standard Compound in Method 8270 412 825
3-Nitroaniline Standard Compound in Method 8270 412 825
4-Nitroaniline Standard Compound in Method 8270 412 825
Nitrobenzene Standard Compound in Method 8270 82.5 165
2-Nitrophenol Standard Compound in Method 8270 82.5 165
4-Nitrophenol Standard Compound in Method 8270 412 825
N-Nitrosodiphenylamine Standard Compound in Method 8270 82.5 165
N-Nitroso-di-n-propylamine Standard Compound in Method 8270 82.5 165
N-Nitrosopyrrolidine Standard Compound in Method 8270 82.5 165
Pentachlorophenol Standard Compound in Method 8270 412 825
Phenanthrene Standard Compound in Method 8270 82.5 165
Phenol Standard Compound in Method 8270 82.5 165
Pyrene Standard Compound in Method 8270 82.5 165
Pyridine Process Solvent 8270 412 825
2,3,4,6-Tetrachlorophenol Standard Compound in Method 8270 82.5 165
1,2,4-Trichlorobenzene Standard Compound in Method 8270 82.5 163
2.4.5-Trichlorophenol Standard Compound in Method 8270 82.5 165
2,4,6-Trichlorophenol Standard Compound in Method 8270 82.5 165
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Table 1

Seoil Monitoring Parameters

Thermal Treatment Facility Closure
Aerojet - Orange County, VA

. Waste Laboratory Sample Sample . . Estlma‘t ed Estm.late.d
Constituent . . Holding Time | Detection | Quantitation
Source Analyses Containers | Preservation . . .
Limit Limit
HCOCs - METALS (ng/kg)
Aluminum Propellant Formulation 6010/202.1 (1) 4 oz glass jar | Cool-4deg. C 6 months 10.0 20.0
Arsenic Standard Compound in Method 6010 Cool -4 deg. C 6 months 2.5 5
Barium Propellant Formulation 6010 Cool -4 deg. C 6 months 0.25 0.5
Cadmium Propellant Formulation 6010 Cool -4 deg. C 6 months 0.25 0.5
Chromium (total) Propellant Formulation 6010 Cool -4 deg. C 6 months 0.5 1.0
Chromium (hexavalent) Speciation of Compound SM3300 CR | (1)4ozglassjar | Cool-4deg C | 24 hrs/leaching 0.05 0.1
Lead Propellant Formulation 6010 Cool -4 deg. C 6 months 2.5 5.0
Mercury Standard Compound in Method | Method 7471A Cool -4 deg. C 28 days 0.01 0.3
Selenium Standard Compound in Method 6010 Cool -4 deg. C 6 months 2.5 5
Silver R&D Propellant Formulation 6010 Cool -4 deg. C 6 months 0.25 0.5
HCOCS - EXPLOSIVES (mg/kg)
Perchlorate Propellant Formulation 314, 8321, 6830 (1)8 oz glass jar | Cool-4deg. C 28 days 0.001 0.002
HMX Propellant Formulation 8330 8 oz glass jar Cool -4 deg. C | 14 days (extract) 0.1 0.25
RDX Propellant Formulation 8330 40 days (analyses) 0.1 0.25
Nitroglycerin Propellant Formulation 8330 14 days (extract) 0.1 0.25
HCOCS - DIOXINS/FURANS (ng/kg)*
2,3,7,8-TCDD Potential Combustion Biproduct 8290 8 oz glass jar Cool - 4 deg. C | 30 days (extract) 0.0200 1.0
1,2,3,7,8-PeCDD Potential Combustion Biproduct 8290 0.5000 5.0
1,2,3,6,7,8-HxCDD Potential Combustion Biproduct 8290 0.5000 5.0
1,2,3,4,7,8-HxCDD Potential Combustion Biproduct 8290 0.5000 5.0
1.2,3,7,8,9-HxCDD Potential Combustion Biproduct 8290 0.5000 5.0
1,2,3,4,6,7,8-HpCDD Potential Combustion Biproduct 8290 0.5000 5.0
1,2,3,4,6,7.8,.9-0CDD Potential Combustion Biproduct 8290 1.0000 10
2,3,7.8-TCDF Potential Combustion Biproduct 8290 0.0200 1.0
1,2,3,4,6,7,8,9-OCDF Potential Combustion Biproduct 8290 0.5000 5.0
1,2,3,7,8-P<CDF Potential Combustion Biproduct 8290 0.5000 5.0
2.3.4,7,.8-PeCDF Potential Combustion Biproduct 8290 0.5000 5.0
1,2,3,6,7,8-HxCDF Potential Combustion Biproduct 8290 0.5000 5.0
1,2,3,7.8,9-HxCDF Potential Combustion Biproduct 8290 0.5000 5.0
1,2,3,4,7,8-HxCDF Potential Combustion Biproduct 8290 0.5000 5.0
2.3,4,6,7,8-HxCDF Potential Combustion Biproduct 8290 0.5000 5.0
1,2,3,4,6,7,8-HpCDF Potential Combustion Biproduct 8290 0.5000 5.0
1,2,3,4,7,8,9-HpCDF Potential Combustion Biproduct 8290 1.0000 10
* Dioxins/furans to only be sampled at select soil locations only
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Table 2

Groundwater Monitoring Parameters
Thermal Treatment Facility Closure
Aerojet - Orange County, VA

. Waste Laboratory *Sample Sample . . Estlma.t ed Estm?ate.d
Constituent ) . . Holding Time | Detection | Quantitation
Source Analyses Containers | Preservation . . . .
Limit (ug/L) | Limit (ug/L)
HCOCS - VOLATILE ORGANIC COMPOUNDS
Acetone Standard Compound in Method 8260 (3) 40 mL glass | Cool-4deg. C | 14 days (VOA) 2.5 10
Acetonitrile Standard Compound in Method 8260 HCltopH <2 50 100
Acrylonitrile Standard Compound in Method 8260 no headspace 2.5 10
Benzene Standard Compound in Method 8260 0.125 1
Bromoform Standard Compound in Method 8260 0.5 1
Carbon disulfide Standard Compound in Method 8260 0.5 1
Carbon tetrachloride Standard Compound in Method 8260 0.25 1
Chlorobenzene Standard Compound in Method 8260 0.125 1
Chloroethane Standard Compound in Method 8260 0.5 1
Chloroform Standard Compound in Method 8260 0.125 1
1,2-Dibromo-3-chloropropane Standard Compound in Method 8260 1 5
Dichlorodifluoromethane Standard Compound in Method 8260 0.25 1
1,1-Dichloroethane Standard Compound in Method 8260 0.125 1
1.2-Dichloroethane Standard Compound in Method 8260 0.25 1
1,1-Dichloroethylene Standard Compound in Method 8260 0.5 1
trans-1,2-Dichloroethylene Standard Compound in Method 8260 0.25 1
1,2-Dichloropropane Standard Compound in Method 8260 0.2 1
cis-1,3-Dichloropropene Standard Compound in Method 8260 0.25 1
trans-1,3-Dichloropropene Standard Compound in Method 8260 0.5 1
Ethylbenzene Standard Compound in Method 8260 0.25 1
Freon 113 (1,1,2-Trichloro-1,2,2-
trifluoroethane) Process Solvent 8260 2 5
Isobutyl Alcohol Standard Compound in Method 8260 50 100
Methyl Chloride (Chloromethane) | Standard Compound in Method 8260 0.5 1
Methylene Chloride Process Solvent 8260 0.25 5
Methyl Ethyl Ketone Process Solvent 8260 2.5 10
Methyl Butyl Ketone Standard Compound in Method 8260 2.5 10
Methyl Methacrylate Standard Compound in Method 8260 2.5 5
1,1,1,2-Tetrachlorocthane Standard Compound in Method 8260 0.25 1
1,1,2.2-Tetrachlorocthane Standard Compound in Method 8260 0.2 1
Tetrachloroethylene Standard Compound in Method 8260 0.25 1
Tetrahydrofuran Process Solvent 8260 25 50
Toluene Process Solvent 8260 0.25 1
1,1,1-Trichloroethane Process Solvent 8260 0.25 1
1,1,2-Trichloroethane Standard Compound in Method 8260 0.25 1
Trichloroethylene Standard Compound in Method 8260 0.25 1
Trichlorofluoromethane Standard Compound in Method 8260 0.25 1
Vinyl Chloride Propellant Formulation (PVC) 8260 0.25 1
Xylene (total) Standard Compound in Method 8260 0.5 1
* A total of (3) 40 mL glass containers are required for all of the above VOC analyses
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Table 2

Groundwater Monitoring Parameters
Thermal Treatment Facility Closure

Aerojet - Orange County, VA

. Waste Laboratory *Sample Sample . . Estlma.t ed Estm?ate.d
Constituent ) . . Holding Time | Detection | Quantitation
Source Analyses Containers | Preservation . . . .
Limit (ug/L) | Limit (ug/L)

HCOCS - SEMI VOLATILE ORGANIC COMPOUNDS

Acenapthylene Standard Compound in Method 8270 (2) 1-L, amber glass| Cool - 4 deg. C |7 days (extraction) 2.5 5
Acenapthene Standard Compound in Method 8270 40 days (analyses) 2.5 5
Anthracene Standard Compound in Method 8270 2.5 5
Benzo (a) anthracene Standard Compound in Method 8270 2.5 5
Benzo (b) fluoranthene Standard Compound in Method 8270 2.5 5
Benzo (k) fluoranthene Standard Compound in Method 8270 2.5 5
Benzo (g,h,i) perylene Standard Compound in Method 8270 2.5 5
Benzo (a) pyrene Standard Compound in Method 8270 2.5 5
Benzoic Acid Standard Compound in Method 8270 10 20
Benzyl Alcohol Standard Compound in Method 8270 2.5 5
Bis(2-chloroethoxy)methane Standard Compound in Method 8270 2.5 5
Bis(2-chloroethyl) ether Standard Compound in Method 8270 2.5 5
Bis(2-chloroisopropyl) ether Standard Compound in Method 8270 2.5 5
Bis (2-cthylhexyl) phthalate Standard Compound in Method 8270 2.5 5
4-Bromophenyl-phenylether Standard Compound in Method 8270 2.5 5
Butyl benzyl Phthalate Standard Compound in Method 8270 2.5 5
4-Chloroaniline Standard Compound in Method 8270 2.5 5
4-Chloro-3-methylphenol Standard Compound in Method 8270 2.5 5
2-Chloronaphthalene Standard Compound in Method 8270 2.5 5
2-Chlorophenol Standard Compound in Method 8270 2.5 5
4-Chlorophenyl-phenyl ether Standard Compound in Method 8270 2.5 5
Chrysene Standard Compound in Method 8270 2.5 5
Dibenz (a,h) anthracene Standard Compound in Method 8270 2.5 5
Dibenzofuran Standard Compound in Method 8270 2.5 5
Din-butyl Phthalate Standard Compound in Method 8270 2.5 5
1,2-Dichlorobenzene Standard Compound in Method 8270 2.5 5
1,3-Dichlorobenzene Standard Compound in Method 8270 2.5 5
1,4-Dichlorobenzene Standard Compound in Method 8270 2.5 5
3,3"-Dichlorobenzidine Standard Compound in Method 8270 2.5 5
2,4-Dichlorophenol Standard Compound in Method 8270 2.5 5
Diethyl Phthalate Standard Compound in Method 8270 2.5 5
2.4-Dimethylphenol Standard Compound in Method 8270 2.5 5
Dimethyl Phthalate Standard Compound in Method 8270 2.5 5
1.3-Dinitrobenzene Standard Compound in Method 8270 2.5 5
4,6-Dinitro-2-methylphenol Standard Compound in Method 8270 12.5 25
2,4-Dinitrophenol Standard Compound in Method 8270 12.5 25
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Table 2

Groundwater Monitoring Parameters
Thermal Treatment Facility Closure

Aerojet - Orange County, VA

. Waste Laboratory *Sample Sample . . Estlma.t ed Estm?ate.d
Constituent ) . . Holding Time | Detection | Quantitation
Source Analyses Containers | Preservation . . . .
Limit (ug/L) | Limit (ug/L)

HCOCS - SEMI VOLATILE ORGANIC COMPOUNDS CONTINUED (ug/kg)

2,4-Dinitrotoluene Standard Compound in Method 8270 (2) 1-L, amber glass| Cool - 4 deg. C |7 days (extraction) 2.5 5
2,6-Dinitrotoluene Standard Compound in Method 8270 40 days (analyses) 2.5 5
Di-n-octyl Phthalate Standard Compound in Method 8270 2.5 5
Fluoranthene Standard Compound in Method 8270 2.5 5
Fluorene Standard Compound in Method 8270 2.5 5
Hexachlorobenzene Standard Compound in Method 8270 2.5 5
Hexachlorobutadiene Standard Compound in Method 8270 2.5 5
Hexachlorocyclopentadiene Standard Compound in Method 8270 2.5 5
Hexachloroethane Standard Compound in Method 8270 2.5 5
Indeno (1,2,3-cd) pyrene Standard Compound in Method 8270 2.5 5
Isophorone Propellant Formulation (IPDI) 8270 2.5 5
2-Methylnapthalene Standard Compound in Method 8270 2.5 5
2-Methylphenol (o-Cresol) Standard Compound in Method 8270 2.5 5
3-Methylphenol (m-Cresol) Standard Compound in Method 8270 2.5 5
4-Methylphenol (p-Cresol) Standard Compound in Method 8270 2.5 5
Napthalene Standard Compound in Method 8270 2.5 5
2-Nitroaniline Standard Compound in Method 8270 12.5 25
3-Nitroaniline Standard Compound in Method 8270 12.5 25
4-Nitroaniline Standard Compound in Method 8270 12.5 25
Nitrobenzene Standard Compound in Method 8270 2.5 5
2-Nitrophenol Standard Compound in Method 8270 2.5 5
4-Nitrophenol Standard Compound in Method 8270 12.5 25
N-Nitrosodiphenylamine Standard Compound in Method 8270 2.5 5
N-Nitroso-di-n-propylamine Standard Compound in Method 8270 2.5 5
N-Nitrosopyrrolidine Standard Compound in Method 8270 2.5 5
Pentachlorophenol Standard Compound in Method 8270 12.5 25
Phenanthrene Standard Compound in Method 8270 2.5 5
Phenol Standard Compound in Method 8270 2.5 5
Pyrene Standard Compound in Method 8270 2.5 5
Pyridine Process Solvent 8270 12.5 25
2,3,4,6-Tetrachlorophenol Standard Compound in Method 8270 2.5 5
1,2, 4-Trichlorobenzene Standard Compound in Method 8270 2.5 5
2.4,5-Trichlorophenol Standard Compound in Method 8270 2.5 5
2,4,6-Trichlorophenol Standard Compound in Method 8270 2.5 5

*A total of (2) 1-L amber glass containers are required for all of the above SVOC analyses
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Table 2
Groundwater Monitoring Parameters

Thermal Treatment Facility Closure

Aerojet - Orange County, VA

. Waste Laboratory *Sample Sample . . Estlma.t ed Estm?ate.d
Constituent ) . . Holding Time | Detection | Quantitation
Source Analyses Containers | Preservation . . . .
Limit (ug/L) | Limit (ug/L)
HCOCS - METALS (TOTAL)
Aluminum Propellant Formulation 6010 (1) 250 mL poly | HNO; to pH <2 6 months 50 100
Arsenic Standard Compound in Method 6010 HNO; to pH <2 6 months 5 10
Barium Propellant Formulation 6010 HNO,; to pH <2 6 months 5 10
Cadmium Propellant Formulation 6010 HNO; to pH <2 6 months 5 10
Chromium (total) Propellant Formulation 6010 HNO; to pH <2 6 months 10 20
Chromium (hexavalent) Speciation of Compound SM3500 CR (1) 250 mL poly | Cool-4deg. C 24 hours 5 10.0
Lead Propellant Formulation 6010 HNO,; to pH <2 6 months 50 100
Mercury Standard Compound in Method T470A HNO; to pH <2 28 days 0.1 0.2
Selenium Standard Compound in Method 6010 HNO; topH <2 6 months 5 10
Silver R&D Propellant Formulation 6010 HNO; topH <2 6 months 5 10
* A total of (2) 500 mL poly containers are required for the above method 6010 metals analyses
HCOCS - METALS (DISSOLVED)
Aluminum Propellant Formulation 6010 (1) 250 mL poly | HNO; to pH <2 6 months 50 100
Arsenic Standard Compound in Method 6010 HNO; to pH <2 6 months 5 10
Barium Propellant Formulation 6010 HNO,; to pH <2 6 months 2.5 10
Cadmium Propellant Formulation 6010 HNO; to pH <2 6 months 2.5 10
Chromium (total) Propellant Formulation 6010 HNO; to pH <2 6 months 2.5 20
Lead Propellant Formulation 6010 HNO; to pH <2 6 months 10 100
Mercury Standard Compound in Method T470A HNO; to pH <2 28 days 0.1 0.2
Selenium Standard Compound in Method 6010 HNO; to pH <2 6 months 5 10
Silver R&D Propellant Formulation 6010 HNO; to pH <2 6 months 5 10
* A total of (2) 500 mL poly containers are required for the above method 6010 metals analyses
HCOCS - EXPLOSIVES
Perchlorate Propellant Formulation 314, 8321A, 6850 | (1) 250 mL poly | Cool -4 deg. C 28 days 0.1 0.2
HMX Propellant Formulation 8330 (2) 1-L amber glass| Cool -4 deg. C |7 days (extraction) 0.25 1
RDX Propellant Formulation 8330 40 days (analyses) 0.25 1
Nitroglycerin Propellant Formulation 8330 0.25 1
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Table 3

Equipment/Structure Rinse Water Monitoring Parameters and Decontamination Standards
Thermal Treatment Facility Closure
Aerojet - Orange County, VA

"Clean-Closed"
Constituent* Analytical Decontamim:tzon MCL or 5
Method Standard & Tapwater RBC?
ug/l)
TCLP Metals
Arsenic 6010 10.0 MCL
Barium 6010 2000.0 MCL
Cadmium 6010 5.00 MCL
Chromitm (total) 6010 100.0 MCL
Lead 6010 15.0 MCL
Mercury 7470A 2.0 MCL
Selenium 6010 50.0 MCL
Silver 6010 71.0 RBC
Other Metals
Chromium (hexavalent) SM3500 CR 0.031 RBC
TCLP VOCs
Benzene 8260 5.0 MCL
2-butanone (Methyl Ethyl Ketone) 8260 4900.0 RBC
Carbon Tetrachloride 8260 5.0 MCL
Chlorobenzene 8260 100.0 MCL
Chloroform 8260 80.0 MCL
1,4-Dichlorobenzene 8260 75.0 MCL
1,2-Dichloroethane 8260 5.0 MCL
1,1-Dichloroethene 8260 7.0 MCL
Tetrachloroethene 8260 5.0 MCL
Trichloroethene 8260 5.0 MCL
Vinyl Chloride 8260 2.0 MCL
Other VOCs
Methylene Chloride 8260 5.0 MCL
Tetrahydrofuran 8260 3200.0 RBC
Toluene 8260 1000.0 MCL
1,1,1-Trichlorocthane 8260 200.0 MCL
1,1,2-trichloro-1,2,2-triftuorocthane (Freon 113) 8260 53000.0 RBC
TCLP SVOCs
0-Cresol 8270 720.0 RBC
m-Cresol 8270 720.0 RBC
p-Cresol 8270 1400.0 RBC
Pyridine 8270 15.0 RBC
Hexachloroethane 8270 0.790 RBC
Nitrobenzene 8270 0.120 RBC
Hexachlorobutadiene 8270 0.260 RBC
2,4,6-Trichlorophenol 8270 3.50 RBC
2,4,5-Trichlorophenol 8270 890.0 RBC
2,4-Dinitrotoluene 8270 0.20 RBC
Hexachlorobenzene 8270 1.0 MCL
Pentachlorophenol 8270 1.0 MCL
Energetic Compounds
HMX 8330 780.0 RBC
RDX 8330 0.610 RBC
Nitroglycerine 8330 1.50 RBC
Perchlorate 314, 83214, 6850 15.00 MCL
Characteristic Compounds
pH 150.1 <2 & >12.5 N/A
Reactivity N/A Reactive N/A

N/ A= Not Applicable (no standard)
MCL = Federal Maximum Contaminant Level

RBC = EPA Region IIT Tapwater Risk-Based Concentration
* Site specific constituent list for TTF equipment decontamination evaluation is derived from Tables 1 and 2 of Closure Plan.

1. The risk-based regulatory limits for constituents on Table 3 are the MCLs and tapwater RBCs from the Regional Screening Level
(RSL) Summary Table April 2012 (hitp://www.epa.gov/reg3hwmd/risk/human/). This table is updated regularly and the values at
the time of closure would supersede the values listed on Table 3 above.
2. MCLs (http://www.epa.gov/reg3hwmd/risk/human/), if available, shall be utilized as the decontamination standards. If MCLs are
not available, the corresponding Tapwater RBCs shall be utilized as the decontamination standards. MCL and Tapwater RBC values
should be reviewed at the time of closure for recent changes, which may cause some of the values listed on Table 3 above to change.
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Table 4
Waste Disposal Parameters and Regulatory Criteria
Thermal Treatment Facility Closure
Aerojet - Orange County, VA

"Contained-In"
40 CFR Part 261 Poli
olicy
Constituent' Method Subpart C . Listed Waste
Regulatory Limit Regulat Limit -
o/l) egulatory Limi
(ng/ Solids” (mg/kg)
TCLP Metals
Arsenic 6010 5.0 N/A
Barium 6010 100.0 N/A
Cadmium 6010 1.0 N/A
Chromium (total) 6010 5.0 N/A
Tcad 6010 5.0 N/A
Mercury 7470A 0.2 N/A
Selenium 6010 1.0 N/A
Silver 6010 5.0 N/A
TCLP VOCs
Benzene 8260 0.50 N/A
2-butanone (Methyl Ethyl Ketone)™ 8260 200.0 2.00E+05
Carbon Tetrachloride 8260 0.50 N/A
Chlorobenzene 8260 100.0 N/A
Chloroform 8260 6.0 N/A
1,4-Dichlorobenzene 8260 7.5 N/A
1,2-Dichloroethane 8260 0.50 N/A
1,1-Dichloroethene 8260 0.70 N/A
Tetrachloroethene 8260 0.70 N/A
Trichloroethene 8260 0.50 N/A
Vinyl Chloride 8260 0.20 N/A
Other VOCs
Methylene Chloride” 8260 A 9.60E+02
Tetrahydrofuran 8260 N/A N/A
Toluene™ 8260 N/A 4.50E+04
1,1,1-Trichloroethane” 8260 /A 3.80E+04
1,1,2-trichloro-1,2,2-trifluoroethane (Freon 113)" 8260 N/A 1.80E+03
TCLP S§VOCs
o-Cresol * 8270 200.0 N/A
m-Cresol ¥ 8270 200.0 N/A
p-Cresol* 8270 200.0 N/A
Pyridine” 8270 5.0 1.00E+03
Hexachlorocthane 8270 3.0 N/A
Nitrobenzene 8270 2.0 N/A
Hexachlorobutadiene 8270 0.50 N/A
2,4,6-Trichlorophenol 8270 2.0 N/A
2.4,5-Trichlorophenol 8270 400.0 N/A
2,4-Dinitrotoluene 8270 0.13 N/A
Hexachlorobenzene 8270 0.13 N/A
Pentachlorophenol 8270 100.0 N/A
Energetic Compounds
HMX 8330 Reactive N/A
RDX 8330 Reactive N/A
Nitroglycerine 8330 Reactive N/A
Perchlorate 314, 83214, 6850 Reactive N/A
Characteristic Compounds
pH 150.1 <2 &>12.5 N/A
Reactivity N/A Reactive N/A

N/A= Not Applicable

* = If 0-, m~, and p-Cresol concentrations cannot be differentiated, the total cresol concentration is used.

" =TListed RCRA Waste constituent potentially present in hazardous waste treated at the TTF

1. Site specific constituent list for waste characterization is derived from Tables 1 and 2 of Closure Plan.

2. Regulatory Limit for determining if listed waste is "contained in" environmental media of soil, sediment, or environmental debris, as defined in
40 CFR 268.2(g). Concentration values for listed waste constituents equivalent to industrial soil RSLs found on the EPA Region 3 Regional
Screening Level Table: http://www.epa.gov/reg3hwmd/risk/human/. These values are subject to change and should be verified at time of closure.
Listed values are applicable to soil waste generated for disposal.
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Table 5

Monitoring Well Elevations and Screened Intervals

Aerojet - Orange County, VA

Well Top of Casing Ground Surface Elevation of Screened | Location Depth
Designation Elevation Elevation Interval Class
OW-1A 439.03 436.56 377.06 — 382.06 Down-Gradient | 4
OW-1B 43994 436.94 37044 - 375.44 Down-Gradient | 5
MW-1A 44524 44328 408.28 - 413.28 Up-Gradient 2
MW-1B 44527 44329 398.29 — 403.29 Up-Gradient 3
MW-2A 410.76 407.85 385.85-390.85 Up-Gradient 1
MW-2B 410.23 407.55 375.55 - 380.55 Up-Gradient 2
MW-2C 410.49 407.36 365.36-370.36 Up-Gradient 3
MW-2D 409.58 407.24 355.24 -360.24 Up-Gradient 4
MW-2E 410.17 407.14 345.14 - 350.14 Up-Gradient 5
MW-3A 432.97 429.71 382.71-387.71 Mid-Gradient 3
MW-3B 431.81 42981 372.81-377.81 Mid-Gradient 4
MW-3C 432.94 429.70 362.70 - 367.70 Mid-Gradient 3
MW-4A 426.08 423.78 375.78 - 380.78 Down-Gradient | 3
MW-4B 426.65 424.49 366.49 - 37149 Down-Gradient | 4
MW-4C 426.42 423.97 355.97 - 360.97 Down-Gradient | 5
MW-5 42997 426.97 37147 -376.47 Down-Gradient | 4

e All elevations in feet, referenced to National Geodetic Vertical Datum

Depth Classes (to center of screened interval):

1) Less than 24 ft. below grade

2) 25-36 ft. below grade
3) 37-48 ft. below grade
4) 49-60 ft. below grade

5) More than 60 ft. below grade

Page 1 of 1
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Table 6

Closure Cost Estimate for RCRA Treatment (Open Burn) Units

Aerojet - Orange County, VA

Item Activity Cost
1) Site preparation including constructing temporary decontamination
and staging areas, gathering decontamination equipment, etc.: $25,000.00
Total $25,000.00
2) Remove and dispose of treatment residues and pan lining material
PPE labor: 4 persons @ $35.00/hr x 40 hrs/wk x 1 wk: $5,600.00
Supervisor labor: 1 person @ $100.00/hr x 40 hrs/wk x 1 wk: $4,000.00
Equipment/supplies/expenses: $2,000.00
Waste characterization samples: 12 @ $1000/sample: $12,000.00
Hazardous waste solids disposal: 40 ton @ $265/ton $10,600.00
Total $34,200.00
3) Decontamination of equipment and structures
PPE labor: 4 persons @ $35.00/hr x 40 hrs/wk x 1 wk: $5,600.00
Technician labor: 1 person @ $75/hr at 40 hours: $3,000.00
Supervisor labor: 1 person @ $100.00/hr x 40 hrs/wk x 1 wk: $4,000.00
Decontamination equipment/supplies/expenses: $2,000.00
Waste characterization samples: 14 @ $1000/sample: $14,000.00
Decon water disposal: 2,000 gallon @ $2.50/gal $5,000.00
Total $33,600.00
4) Soil sampling and analysis
Technician labor: 1 person @ $75/hr at 40 hrs/wk x 1.5 wk: $4,500.00
Supervisor labor: 1 person @ $100.00/hr x 40 hrs/wk x 1.5 wk: $6,000.00
Driller/Rig: $13,000.00
Sampling equipment/supplies/expenses: $1,000.00
Decontamination equipment/supplies/expenses: $500.00
TTU-1,2,4 Samples: 216 & $530/sample: $114,480.00
TTU-1,2,4 Dioxin/Furan samples: 12 @ $615/sample: $7,380.00
TTU-3 Samples: 60 @ $325/sample: $19,500.00
Background Samples: 30 @ $105/sample: $3,150.00
IDW waste sampling: 1 @ $1000/sample $1,000.00
IDW waste disposal: 2 drum @ $250/drum $500.00
Total $171,010.00
5) Groundwater sampling and analysis
Technician labor: 1 person @ $75/hr at 64 hours: $4,800.00
Supervisor labor: 1 person @ $100.00/hr x 64 hrs/wk x 1 wk: $6,400.00
Sampling equipment/supplies: $4,000.00
Decontamination equipment/supplies/expenses: $500.00
Samples: 44 @ $700/sample: $30,800.00
Potential monitoring well installation: 1 well @ $10,500/well $10,500.00
IDW waste sampling: 1 @ $1000/sample $1,000.00
IDW waste disposal: 6 drums @ $250/drum $1,500.00
Total $59,500.00
6) Contingent soil excavation and disposal
Technician labor: 3 person @ $75/hr at 40 hours: $9,000.00
Supervisor labor: 1 person @ $100.00/hr x 40 hrs/wk x 1 wk: $4,000.00
Excavation equipment/supplies/expenses: $10,000.00
Post-Excavation samples: 25 @ $350/sample: $8,750.00
Waste characterization samples: 6 @ $1000/sample: $6,000.00
Hazardous waste soil disposal {approx. 1150 ton @ $265/ton): $304,750.00
Total $342,500.00
73 Sampling data evaluation during closure
Soil evaluation {no reporting)
Supervisor labor: 1 person @ $100.00/hr x 40 hrs/wk x 3 wk: $12,000.00
Groundwater evaluation and reporting
Technician labor: 1 person @ $75.00/hr x 40 hrs/wk x 3 wk: $9,000.00
Supervisor labor: 1 person @ $100.00/hr x 36 hrs/wk x 3 wk: $10,800.00
Total $31,800.00
8) Site restoration
$25,000.00
Total $25,000.00
9) Closure reports for soil and groundwater
Technician labor: 1 person @ $75/hr x 40 hrs/wk x 4 wks: $12,000.00
Supervisor labor: 1 person @ $100/hr x 40 hrs/wk x 4 wks: $16,000.00
Total $28,000.00
10} Closure certification by independent Virginia Professional Engineer
Professional Engineer @ $125/hr x 40 hrs/wk x 2 wks: $10,000.00
Total $10,000.00
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